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GRASS SILAGE DEMONSTRATIONS 1939-1941 


TIxe art of silage making was introduced from tie Continent into Britain 
and tiience into this country about the late seventies of the last century. It 
would scarcely be safe to contend that never before that time had anything 
approximating to silage been made intentionally or otherwise in the country. 
At the period mentioned, however, it was looked upon as a new process in agri- 
culture and was taken up enthusiastically by a number of estate owners and large 
farmers. Considerable attention was devoted to it in the agricultural periodicals 
of the day and in 1885 a committee of the House of Commons, which included a 
number of Irish landii older s was appointed to enquire into and report on its 
commendability as a farming process. 

For many years after its introduction, silage making appears to have been 
looked upon rather as an alternative to*hay making in wet seasons, than as a 
process for preserving summer herbage for winter feeding worthy of adoption 
on its own merits irrespective of weather considerations. It was resorted to 
only when the difficulty of saving a crop as hay actually presented itself. The 
result was, of course, often the production of a feeding stufi of indifferent feeding 
value and poor palatability. As a consequence when the first enthusiasm 
calmed down, comparatively little interest was shown in the process for a number 
of years. 

About the time of its introduction into this country a somewhat similar 
wave of enthusiasm in regard to silage was passing over the U.S.A. There, 
however, the endeavour was to conserve green maize to provide succulent food 
lor winter feeding. Maize silage proved such a valuable substitute for root 
crops, the cultivation, harvesting and storage of which entailed very considerable 
expenditure in labour, that the practice quickly became established throughout 
the United States and Canada. 

It is of interest to note that in the first silage feeding experiment conducted 
by the Department of Agriculture in this country the crop ensiled was maize- 
This experiment was carried out in the spring of 1912 and continued the following 
year on the farm of Colonel Loftus Bryan, Enniscorthy, who had grown and ensiled 
the maize and asked the Department to investigate its feeding value. The 
value of silage as compared with that of roots in the ration of fattening cattle 
was then investigated. Ail the foods were analysed and fed on a dry matter 
basis and it was found that on this basis silage could adequately replace roots. 

Apart from isolated cases, such as the above, the crop generally used for the 
making of silage in this country for many years after the introduction of the 
process was grass which bad reached the stage at which it is usually cut for hay. 

From about 1917 to 1926 the cost of producing root crops was such as to 



reiiiler tiif.iu sni iinfeinioinie piopo^jitioii and during the earlier part of this period 
experiiju^iitjd wirtd: hi silage was <ievo1eclio the procliietioii and ensiling 

of loixfd rrops n| crrewls hvjl nodnly with the ohiect of replacing roots, 

Yarions circiiinstanees in Uie "-hree four yeais i-rior to 1926 led to aiteiition 
ia this coimtry Iiecoiriiig directed uiice again to grass silage. A consiclerrJde 
area of land whiel; tad been uridtr r-ultivaiiMn during the war years 1914-18 
had ioer-ii laid down again to grass. The prodncmity of hind had been 

etriisiderahly tiereasrci, nit.iiJy hr tlio use ff ihosphatic niaiiures and also by 
hetiei* inaragi'U.fow. Ir was onvi*;;.- rhat if the surplus grass prodncecl in 
suTiUut^r ouiild Oe rreserw-d m a iiJat.; oloj ^uceiileiit and easily digestible con- 
liitiiUi IffT vdittcT feeding, stcch inuud i-eneiit very considerably. 

The n'i«’'St unt^ttunding single eieig, however, which directed attention to 
the id csjRirrviiig iciicxa press Tor winter feeding was the discovery by 

WousI w^Tkhig at Cand jhluo, !r:at grass in the early stages of growth 
lUiiV contciii r.f to ;3 m p^r cent, of juvaein calculated on the dry matter. This 
knowledge, t/fgrgrer with tie resulrs of Professor Woodman’s subsequent re- 
searches iiiave imlicnljr Inceniive "o the e:uorts to discover a practical and 
feasib.t* nif^thod (d pres»*rTiiig this high nutritive value for winter use. TlTiile 
in Englr-pjl posdl ii'ty «c griss c(iii?ervaticn by artificial drying was investi- 
g.Ocd, thr elfhi'ts ih this rouuny vvre unduly .lirected to solving the problem 
by Tlit* rc'MCv,-.. nt uud eiypciriit-u a work in this connection "was beg^^ 

c'rs. ti 1" rt, h, rj*iv o.b<!,:n i92>. 

TiiC yJ ran ci- iiiVV' d 6 ic 'hese experimects were: — 

^1) Silage making from young grass versus haymaking. 

i2| Tlie comparative feeding value of silage made from young grass. 

(3) The must crmwnieiit type of silo siiitable for ensiling young grass 
anti c.dii.|ita!*le to ordinary f^iriii conditions in the country. 

Experiments m an ^dabomre scale were conducted during the same period 
uj Professor Brew at the Ailvut Agrieukural College, Dublin, and latter by Pro- 
lessor Boyle at UcivT-rsity College farm, Cork. The results reflected so favourably 
u!i grass silage that tlm Depart5ueni '"ui side red it advisable to make a special 
urlearmir to impulorise the making oi grass silage tbroughoiit the country, 
mutter piHC^di be hue the r*muty Committees of Agriculture who were 
irrienned tbi^t tl^e Beprutmont vuuid e,p]uovo of a scheme to subsidise the 
tiiui of fi.iir the late of i'io- per silo in each Agricultural Instructors 

di>rrii”V The sfiienie vuis adapted by all counties except Donegal, Meath and 
Wivimeath anil uniVr it n t rcitgular concicue silos wTre erected and leady 
iox filling in !b82. 


This scheme wgi-* lontlnm^d iu IbDd in slightly modified form. The con- 
itmeiioa of small, circular, rifinfi'irced concrete using blocks, (instead of 
mass concrete as had iiiiherio been the praeiiee in constructing silos) had been 
iii\V""tigiitcii by Prob^sMfr Drew at the Albert College in 1932. This method of 



constructioB proved so advantageous that circular block silos were recoBimended 
in 1933^ and County Committees were authorised to provide moulds for issue od 
loan to farmers for making the blocks for the conslrucTioii of silos. 

The total number of silos erected under subsidy in the years 1932-33 was 173* 
The nmnber of these filled in the years 1933 to 1939 mih as follows : — 


i YEAR 

1933 1 
' i 

1034 

i&35 

! I03fi 

^ 1037 

I 1938 ! 

t i 

’ 1030 ^ 

Silos filled 

, i 

'■ i.v, I 
i ! 

1 

! 

82 

r ^ 

' G4 ' 

! 

33 

? 

’ 53 

46 


Despite the discouraging results from these eSorts to extend silage makings 
and ill vieTf of the necessity of reducing our dependence on imported feeding stuffs 
the Department^ coiivincpd of the 5»eDi4t it would be to the dairying industry 
if farmers in purely dairying areas couhl be induced to make silage of their 
surplus summer grass, decided in I93S to institute further demonstrations in 
silage nialdng in such areas. Funds were made available in 1939 for the sub- 
sidising, to the extent of £15 each, of 30 silos in essentially dairying districts. 
It was considered that the demonstrations might be rendered more effective 
if a number of these silos were erected reasonably close together in a limited 
number of areas. Six silos therefore, were allotted to each of the following 
districts, Cork N,, Cork X.E., Limerick E., Limerick W., and Tipperary S. 
The Agricultural Instructors in these areas were asked to select six suitable 
farmers who would he prepared to erect silos under the conditions of the scheme : 
the selected farmers, so far as possible in each district, should be situated within 
easy reach of each other. 

As a number of farmers throughout the country had for some years been 
treating their grass with molasses when filling the silos, with satisfactory results, 
and in view of the publicity which the making of silage from grass treated with 
mineral acids had been receiving, it was decided that in each district demon- 
strations should be provided in the making of grass silage by three methods 
(1} ordinary fermentation, (2) A.I.Y. or mineral acid treatment and (3} treatment 
with molasses. Furthermore it was decided that at each of the five centres, 
two farmers would make silage by each of the three methods alternating the 
method for three successive seasons so that at the end of three years each of the 
thirty farmers would have made silage by each method and would in consequence 
be in a position to give a practical opinion on the merits of the different traat- 
ments. 

Concrete circular silos about 16 feet in diameter and from 9 to 12 feet in 
height were constructed on the thirty selected farms and a suitable area of 
grassland on each farm was manured to produce early growth. Supplies of 
molasses and of A.I.V. solution sufficient to treat two silos by each method in 
each district were provided free of cost. The silos were filled under the super- 
vision of the Agricultural Instructor for the district or of an official of the Be- 
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partBieiit, every possible care being given to ensure tbat satisfactory results 
would be obtained. 

Tile following list gives the names and addresses of the farmers who erected 
the silos. In Tables I to VI which contain detailed particuiars in connection 
with the erection, filling, etc., the silos are referred to by numbers corrosponcliiig 
to those in the list of names and addresses of the farmers. 


Xo. of 

Silo OWNEE 


1 1 James O’Donoghue, Gurfceenaboul, Mitchelstown, Co. Cork. 

2 i Ml, Flynn, Carrigane, Mitch elstown, Co. Cork. 

3 } Joseph O’Ddnoghue, Pollardstown, Mitchelstown, Co. Cork. 

4 I E. Keilly, Kilglass, Mitchelstowii, Co. Cork. 

5 I ML Casey, GurteenabouL Mitchelstown, Co. Cork. 

6 i Wm, Flynn, Carrigane, Mitchelsiown, Co. Cork. 

T ^ Ed. Hooper, Ardgiass, Charleville, Co. Cork. 

8 IT. McAulifie, Coarless, tharleville, Co. Cork. 

0 C. O’Callaghan, Pruntus, Charleville, Co. Cork. 

10 } P. Carroll, Ballydaheen, Charleville, Co. Cork. 

11 j E. A. Browne, Walshcstown, Charleville, Co. Cork. 

12 ; J. S. Browne, Baliypierce, Charleville, Co. Cork. 

IS j P. O’Donnell, Nodstown, Cashel, Co. Tipperary. 

14 I M. Crowe, Siatefieid, Cashel, Co. Tipperary. 

15 ; Jas. Hickey, Eilbreedy, Casheh Co. Tipperpny. 

16 ; T. Kevin, Nodstown, Cashel, Co. Tipperary, 

17 ; Mrs. JIcKeogh, ISodstown, Cashel, Co. Tipperary. 

18 j T. Leahy, Toberadora, Thurles, Co. Tipperary. 

19 i Alex Gow, Glenstall, Murroe, Co. Limericdc. 

20 ' P. O’Donnell, Kilbreedy W,, Kilmallock, Co. Limerick. 

21 j Ham” Wheeler, Brufi, Co. Limerick. 

22 : Terence O'Exien, Derrybeg, Lisnalty, Co. Limerick. 

23 I John Daly, Ballylanders, Co. Limerick. 

24 IT. McNamara, Tobbenrea, Kiiflnane, Co. Limerick. 

25 J T. Houlihan, Monavaha, Shanagolden, Co. Limerick. 

26 j Mrs. Mullins, Old Abbey, Shanagolden, Co. Limerick. 

27 ; T. Lyons, Kilcolman, Co. Limerick. 

28 I W. Cremins, Ballykiely, Ardagb, Co. Limerick. 

29 j P. Madigan, Shrulaun, Shanagolden, Co. Limerick. 

30 I J. O’Connor, Shrulaun, Shanagolden, Go. Limerick. 
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partmentj every possible cnrc being given to ensure tbat satisfactory results 
■would he obtained. 

Tile following list gives the names and addresses of tbe farmers who erected 
the silos. In Tables I to VI wbioh contain detailed particulars in coiinection 
with the erectioiij filling, etc., the vsilos are referred to by nuniliers corresponding 
to those in the list of names and addresses of ihe farmers. 


No. of 
Silo 


1 

2 

3 

4 

5 

6 


9 

10 

11 

12 

13 

14 


15 

16 

17 

18 

19 

20 
21 
22 

23 

24 

25 

26 

27 

28 

29 

30 


i 

i 

1 


OWNSE 


James O’Donoghne, Gxirteenaboiil, Mitchelstown, Co. Cork. 
Ml. Flynn, Carrigane, Mitchelstown, Co. Cork. 

Joseph 0’Ddn.oghue, Pollardstown, Mitchelstown, Co. Cork. 

B. Keilly, Kilglass, Mitchelstown, Co. Cork. 

Ml. Casey, Gurteenaboiil, Mitchelstown, Co. Cork. 

Wm. Flynn, Carrigane, Mitchelsf-own, Co. Cork. 

Ed. Hooper, Ardglass, Charleville, Co. Cork. 

T. McAnlifie, Coarless, Charleville, Co. Cork, 

C. 0’ Callaghan, Pruntus, Charleville, Co. Cork. 

P. Carroll, Ballydalieen, Charleville, Co. Cork. 

E. A. Browne, Waishestown, Oharieville, Co. Cork. 

J. S. Browne, Ballvpierce, Charleville, Co. Cork. 

P. O’Donnell, Nods town, Cashel, Clo. Tipperary. 

M, Crowe, Slateficld, Cashel, Co. Tipperary. 

Jas. Hickey, Kilbreody, Cashel, Co. Tippercary. 

T. Kevin, Nodstown, Cashel, Co. Tipperary. 

Mrs. McKeogh, Nodstown, Cashel, Co. Tipperary. 

T. Leahy, Tobcradora, Thurles, Co. Tipperary. 

Alex Gow, Glenstall, Miirroe, Co. Limerick. 

P. O’Doiinell, Kilbreedy W., Kilmallock, Co. Limerick. 
Harry Mlieeler, Brnff, Co. Limerick. 

Terence O'Brien, Derrybeg, Lisnaliy, Co. Limerick. 

John Daly, Ballylanders, Co. Limerick. 

T. McNamara, Tobbenrea, Kilfinane, Co. Limerick. 

T. Hoitlihan, Monavaha, Shanagolden, Co. Limerick. 

]\Irs. Mullins, Old Abbey, Shanagolden, Co. Limerick. 

T. Lyons, Kileolman, Co. Limerick. 

W. Cremiiis, Bally kiely, Ardagh, Co. Limerick. 

P. Madigan, Shrulaun, Shanagolden, Co, Limerick. 

J. 0* Connor, Shrnlaiin., Shanagolden. Co. Limerick, 
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Table I contains particulars of labour involved in constracting and filling 
tbe silos as well as of manures applied to tlie land, nature and stage of growtii 
of Kerb age at time of cutting, date of filling, yield of crop, weight put into each 
silo and the teniperatnro developed. 

In nearly all cases the entire work of erecting the silos was done by farm 
labour. Twenty-nine of the thirty silos were constriictecl of concrete blocks 
made in metal moulds specially designed for this type of silo. In one case 
(silo No. 6) the silo was constructed in mass concrete and a tradesman was em- 
ployed to assist in the work. In four cases the silos were 12 feet high and in 
two cases 10| feet high. In the remaining twenty-four cases the height was 
9 feet. The diameter in 29 cases was 16 feet. In the case of silo No. 1 the 
diameter was 17| feet. The average man labour involved in the construction 
was 285 hours and 36 hours of horse labour. These times include carting of 
materials, excavation of the site and all work ^iDnnected with the erection, In 
the case of five silos the cartage of materials was done by motor lorry and the 
time is not recorded for the operation. 

The weather for many weeks before filling had in the most districts been 
almost rainless so that the growth of grass was much below normal and in many 
cases necessitated the postponement of cutting until the crop had reached a 
more advanced stage than is desirable for highest quality silage. During filling 
extremely warm weather was experienced at many centres so that even when 
filling was continued each day the temperature developed overnight was some- 
what high. In some cases the shade temperature (and the temperature of the 
grass at filling) was over 80 degrees F. The aim during filling was to allow the 
temperature to rise to at least 80 degrees F., except where the A.I.V. treatment 
was being used, when the filling was done as quickly as possi])le in order to keep 
the temperature low. The temperatures recorded in the tables were in all cases 
measured at 18 inches to 2 feet below the surface. 

The A.I.V. solution was prepared and supplied by Imperial Chemical 
Industries, Ltd., who obtained from the patentees in Finland permission to 
use the process. The dilution was 1 part of concentrated acid to 6 parts of water 
and the rate of application was 14 gallons of the dilate solution per ton of grass. 
The solution was applied with watering canvS treated with acid-resisting paint. 
The average cost of the acid to tlie farmer’s nearest railway station worked out 
at 1/6 per gallon or 3/- per ton of grass. 

The molasses was diluted with water at the rate of 1 part molasses to 3 
parts water and the dilute solution applied at the rate of 8 gallons per ton of grass. 
The average covst of the molasses to the farmer’s nearest railway station was 1/- 
per gallon or 2/- per ton of grass. 

Filling of the first silo commenced on the 19th May* In all cases the silos 
were filled as quickly as possible consistent with the required rise in temperature. 
Immediately filling was complete a layer of earth 18 inches deep was placed on 
ton of the erass and when settlins had ceased, the silo roof put on. 
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TEe average time taken in the filling per ton of grass put into tke silo for 
all 30 silos was 7 hours man labour and 3.4- hours horse labour. These figures 
cover all operations in connection with the work, but in considering them it is 
well to remember that none of those engaged in the work had any previous 
experience of silage making. 

The silos were opened from the middle of January, 1940, onward, the silage 
being used mainly for the feeding of dairy cows. 

The following is a report on the condition of the silage in each silo at opening., 



No. of 
Silo 

Type of 
silage 

AMOUNT ON WASTE OE MOULD AND QUALITY 
OF SILACxE. 

1 

A.I.V. 

Layer 1 inch deep on top, increasing to 4 inches deep at 
wall mouldy. Quality of silage excellent. 

2 

do. 

Layer 6 inches deep on top, increasing to 12 inches deep at 
wall mouldy. Quality of silage good. 

3 

Molassed 

Layer 5 inches deep on top, increasing to 12 inches deep at 
wall mouldy. Quality of silage very good. 

4 

do. 

Layer 1 to 2 inches deep on top, •increasing to 12 inches deep 
at wall mouldy. Quality of silage very good. 

5 

Ordinary 

Layer 4 inches deep on top, increavsing to 15 inches deep 
at wall mouldy. Quality of sdage very good. 

c 

i 

1 

do. 

Layer 1 inch deep or less waste on top. A small amount 
of waste around door. Quality of silage excellent. 

7 

A.I.V. 

Layer 1 to 2 inches mouldy on top. Quality of silage very 
good. 

8 

do. 

Layer 9 inches deep on top, increasing to 18 inches deep at 
wall mouldy. Quality of silage fair. 

9 

Molassed 

Layer 6 inches deep (3 inches roughage) mould on top 1 
foot inwards and 2 feet deep at door mouldy. Quality of 
silage very good. 

10 

do. 

Layer 1 to 2 inches waste on top and a little around door. 
Quality of silage very good. 

11 

Ordinary 

Layer 6 inches deep on top, increasing to LS inches deep at 
wail waste and mouldy. Quality of silage very good. 

12 

Ordinary 

Layer 6 inc*hes* 0 Ti top, increasing to 15 inches deep at wall 
mouldy or waste. An area of waste extending 6 feet olong 
wall 2 ieet deep and 1| feet inward. Quality of silage good. 

13 

A.I.V. 

Layer 8 to 9 inches deep on top, increasing to 18 inches deep 
at wall mouldy. Quality of silage good. 

14 

do. 

Layer 6 to 8inches deep on top, increasing to 15 inches deep 
at wall mouldy. Quality of silage excellent. 

15 

Molassed 

Layer 3 to 4 inches deep on top, increasing to 1 5 inches deep 
at wall mouldy. Quality of silage excellent. 

16 

do. 

Layer 3 to 4 inches deep on top increasing to IS inches deep 
at wall mouldy. Quality of silage very good. 







No. of 
Silo 

I 

Type of 
silage 

AMOUNT OF WASTE OR MOULD AND QUALITY 
OF SILAOE. 

IT 

Ordinary 

Layer 2 inches deep on top, increasing to 9 inches deep at 
wail mouldy. Quality of silage excellent. 

18 

do. 

Layer '9 inches deep on top (including roughage), iiicrcjising 
to 18 inches deep at wall mouldy. Quality ol silage ex- 
cellent. 

19 

A.I.V. 

Layer 9 to 10 inches on top mouldy. Quality of silage, 
very good. 

20 

do. 

Layer 5 inches deep on top, increasing to 18 inches deep at 
wall mouldy. Quality of silage very good. 

21 1 

Molassed 

Layer 4‘ inches deep on top, increasing to 12 inches deep at 
wall mouldy. Quality of silage very good. 

22 

j 

do. 

Layer 2 to 3 inches deep on top, increasing to 12 inches 
deep at wall mouldy. Quality of silage very good. 

23 

Ordinary 

Layer 6 to 7 inches deep on top, increasing to 9 inches deep 
at wall mouldy or waste. Quality of silage good. 

24 

do. 

Layer 1 to 2 inches deep on top, increasing to 15 inches deep 
at wall mouldy. Quality of silage very good. 

25 

A.I.V. 

Layer 6 to 9 inches deep on top, increasing to 18 inches 
deep at wall mouldy. Quality of silage very good. 

26 

do. 

Layer 6 to 9 inches deep on top mouldy. Some waste 
around door. Some mould patches in ryegrass in lower part 
of silo. Quality of silage fair. 

27 

Molassed 

Layer 2 inches deep on top, increasing to 9 inches deep ai- 
wall mouldy. Quality of silage very good. 

28 

do. 

Layer 2 inches deep roughage on top waste. A little mould 
around wall at top. Quality of silage excellent. 

29 

Ordinary 

A little waste at door. Quality of silage very good. 

3ft 

do. 

1 Layer 3 inches deep on top, increasing to 12 inches deep 

1 wail mouldy. Some mould and waste at door. Quality 
of silage very good. 

8 


The silage in all cases, even in three cases where the herbage consisted lari 
of meadow sweet- and sedges was perfectly cured. In no case was there the slight- 
est sign of the silage having settled away from the silo wall and in only one case 
did the mould at the wall go down more than 2 feet. In this case the badly 
motiided area involved only a small proportion of the circumference of the silage 
heap. 

In a considerable nninber of cases the amonnt of mould on the top was 



greater in the case of the A.LV. silage thaa in the case of either the ordinary or 
iiiolassetl silage. 

In order to give farmers in the neighbourhood of the districts in which the 
silos were situated an opportunity of examining the silos and the silage made 
by the difierent processes, demonstrations, including lectures, were arranged in 
each district on a date vshortly after the owners had begun to use the silage. 
These demonstrations were suitably advertised in the press, by posters and by 
vspecial invitations sent through the post. 


Samples of the silage from ail thirty silos were tested for pH value. The 
samples, which consisted of a block of silage taken from as near the centre of 
the silo as possible in each case, were placed in 5 biscuit tins, sealed and despatched 
directly to the Albert Agricultural College where the pH was determined as 
soon as possible after reception. The pH values.are given in Table II. 

TABLE II. 


No. of 
Silo 

i 

Typo of 
Silage 

pH 

No. of 
Silo 

r 

! Type of 
Silage 

1 

t pH 

No. of 
Silo 

1 Type of 
Silage 

i pH 

} 

A.I.V. 

4.1 

3 

Molassed 

4.4 

5 

Ordinary 

4.6 

2 


4.6 

4 

5 » 

4.4 

6 


4.6 

7 


4.6 

9 

»> 

4.3 

11 

?> 

4.3 

g 

J 5 

4,3 

10 


4.5 

12 

» I 

4.4 

13 


3,0 

15 


4.8 

17 

>» 

4.4 

U 

>9 

4.5 

16 


4.9 

18 

93 

4.9 

19 


2.8 

21 

1 

j j 

4.3 

23 

99 

4,2 

20 : 

f3> 

3.8 


j j 

4.6 

24 

99 

4.4 

25 : 


4.3 

27 

>31 

4.3 

29 ; 

99 

4.6 

26 1 

J J 

3.6 

28 

> J 

4.3 

30 I 

” i 

4.6 


In none of the samples of A.I.V. silage did the pH reach 4.8, the point below 
which butyric acid fermentation is considered to be impossible. One sample 
each of the molassed and ordinary silage samples gave a pH value of 4.9, these 
being the highest in all 30 samples. From the point of view of development of 
acidity, therefore, the silage at all 30 centres proved entirely satisfactory. 

SEASON 1940. 

The thirty demonstration silos described in the foregoing were again filled 
in 1940. Twenty eight were fi^lled with first cut meadow grass and the remaining 
two with clover-ryegrass aftermath. The weather during late spring and early 
summer was much more conducive to heavy crops of grass than in the previous 



scasoB so tliat yields geiioraliy were consideraldy higher. In many cases filling 
was begun a week to ten days earlier than in 1939. Filling oi the first silo was 
begun on 18th May. The softer and more luscious grass packed more closely 
in the silos so that in most cases the weight of material required to fill the silo 
showed an increase over that of the previous yea-r. That this increase was not 
due to any extent to a greater proportion of adhering moisture may be deduced 
from the weather report which indicates that at the time of filling of most of the 
silos the weather was dry and warm. In the case of silos Nos. 2, 6, and 19, however, 
the owners, convinced of the advantages of silage had increased the height of 
the silos by about 3 feet in each case, j^s in the previous season the silos were 
filled as quickly as possible consistent with proper temperature control and were 
finished ofi with 18 inches of earth and roofed. 

Details of the labour involved in the filling of the silos, the type of silage, 
nature of herbage, manuring, d§*te of filling and weather conditions during the 
operation, weight of grass put into the silos, yield per acre and temperature 
developed in the silos are given for each silo in table III The average labour 
per ton of grass put into the silos was 4.7 hours manual and 2.1 hours horse 
labour. 

Feeding of the silage in one case began early in October but in the majority 
of cases did not begin till spring. The following is a report on the condition of 
the silage in each silo at opening : 
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No. of 
Silo 

Type of 

Silage 

AMOUNT OF WASTE OE MOULD AED QUALITY 

OF SILAGE. 

1 

Ordinary 

Layer 1| inch deep on top mouldy, tiie mould going down 

9 inches around wall. 4 cubic feet iit door waste. Total 
waste equivalent to one to two per cent, of all the silage. 
Quality of vsilago excellenl. 

2 

Ordinary 

Same as No. 1. 

3 

A.I.V. 

Layer 3 inches deep mouldy at top, the mould goiisg down 

6 inches at wall. 3 inch layer in middle of silo mouldy. 
Small patches of mould throughout up})or half. lU per 
cent, of silage moulded. Quality of silage, lower half 
very good, upper half fair. 

4 

A.I.V. 

1 

1 

Layer 2 inches deep at top, hu('rea.sing io 6 inches doc]) at 
wall mouldy. A small quantity of mould around door and 
some pockets of mould in upper half of silo. Total mouldy 
material not more than 5 per cent, of whole. Qiiidity of 
silage very good. 

5 

Moiawssed 1 

Layer 2 inches deep at top, increasing to 9 inches deep at 
wad mouldy. 6 cubic feet at door mouldy. Quality of 
silage good. 

6 

Molassed 

Layer 1 inch deep at top, increasing to 9 inches deep at 
wall decayed, also 9 cubic feet at door. Quality of silage 
excellent. 

7 

Ordinary 

Layer 3 inches deep at top, increasing to 14 inches deep at 
wail slightly mouldy. Quality of silage excellent. 

8 

Molassed 

Layer 2 inches deep at top, increasing to 12 inches deep at 
wail morldy. Quality of silage very good. 

9 

Ordinary 

No mould on top except in covering of wild iris. Shoulder 
about 18 inches deep at wall mouldy. Quality of silage 
good. 

10 

A.I.V. 

No mould on top except in covering of wild iris. A shoulder 
4 inches deep at wall mouldy. Quality of silage very good. 

11 

A.I.V. 

No mould on top. A shoulder 18 inches deep at wall 
mouldy. Quality of silage very good. 

12 

Molassed 

Layer 4 inches deep on top, inoreasing to 18 inches deep at 
wail mouldy. Small mouldy patches in top 1| feet of silage. 
Quality of silage very good. 

13 

Ordinary 

Layer 6 inches deep on top, ii/creasing to 18 inches deep at 
wall waste. Quality of silage very good. 

14 

Molassed 

Layer 6 inches deep on top, increasing to 15 inches deep at 
wall mouldy. Quality of silage very good. 
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No. of 
Silo 

Type of 
Silage 

moUNT OF WASTE Oil MOULDED MATEIUAL 
AND QUALITY OF SlLA(iE. 

15 

Ordinary 

No waste or mould except iu two loads of sedges put on 
top of grass at filling. Quality ot siiage vei 7 good. 

16 

AJ.V. 

Layer 4 inches deep on top, increasing to 12 inches deep a.t 
wall mouldy. Quality of silage very good. 

17 

i 

A.I.V. 

Layer 6 inches deep on top, increasing to 1 8 inches deep 
at wall mouldy. Small patches of mould throughout silo. 
Quality of silage good. 

^OTE, Owing to pressure of other work on the farm filling 
of silo was postponed for a week or more after 
grass was ready ; with the result that although a 
® heavy crop it was rather stemmy for A.LY. silage. 

18 

Molassed 

No mould or waste. Quality of silage very good. 

W 

Ordinary 

Layer inches ^deep on top mouldy. Quality of silage 

‘ good. 

20 

Ordinary 

1 Layer 1 inch deep on top mouldy. Quality of silage very 
good. 

21 

A.LY. 

Practically no mould. Quality of silage excellent. 

22 

A.I.V. 

Layer 1 inch on top mouldy. Quality oi siiorge very good. 

23 

Molassed 

Layer 1 inch on top waste. Quality of silage very good. 

U 

Molassed 

Layer inches deep on top waste. Quality of silage good. 

25 

Molassed 

Practically no mould or waste. Quality of silage excellent. 

26 

Molassed 

Small amount of waste on top. About 12 cubic feet waste 
at one point along wall where silage settled away from wall. 
Total waste about 10 per cent. Quality of silage fair. 

27 

Ordinary 

Layer 1 inch deep on top mouldy, about 12 cubic feet waste 
at door. Quality of silage very good. 

28 

Ordinary 

Practically no waste or mould. Quality of silage excellent. 

V 

A.LV. 

Small quantity of mould on top at wall and around door. 
Total waste about 2 per cent, of the whole. Quality of 
siiage very good. 

30 

A.IY. 

Same as No. 29. Quality of silage good. 


THe silage was perfectly cured in all oases with the possible exception of 
No. 17 where s2iiall patches of mould developed throughout the mass. Only 
in the case of No. 26 was there any tendency for the silage to settle away from the 
wall of the silo and in this case only a small area was involved. In no case did 
the amount of mouldy or waste material exceed 10 per cent, of the total silage 
and in the majority of eases it was much below 5 per cent. 
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Aftex tiie silos weie opened demonstrations were given by tbe Agrionltiiral 
Instructors in each of the five areavS to wMch local farmers and others interested 
were invited. 

Samples of the silage from 29 of the 30 centres were forwarded to the Albert 
Agricultural College where the pH was determined. The results are contained 
in Table IV. 


TABLE IV. 


No. of 
Silo 

Type of 
Siiagc 

pH 1 

No. of 
Silo 

Type of 
Silage 

1,11 

No. of 
Silo 

Typo of 
Silage 

pH 

3 

AJ.V. 

4.3 

5 

Molaased 

5.2 

1 

Ordinary 

4.6 

4 

» j 

4.0 

6 

99 

•4.4 

2 

If 

4.4 

10 

>5 

3.9 

8 


4.2 

7 

ff 

4.8 

11 


4.1 

12 


4.5 

9 

ff 

4.7 

16 

)} 

4.1 

14 


4.6 

13 

99 

4.4 

17 


4.8 

18 

if 

4.5 

15 

99 

4.6 

21 


3.2 

23 

,, 

1 

4.1 

19 

ff 

— 

22 


3.2 

24 

ff 

3.9 

20 

99 

5.0 

29 

99 

3.8 

25 

1 

4.4 

27 

99 

4.3 

30 

99 

4.3 

26 

1 

4.3 

28 

99 

A9 


In the A.I.V. silage the pH in one case only, reached 4.8, the point below 
which butyric acid development is considered unlikely to take place. In the 
case of the molassed silage this figure was exceeded at one centre and in the ord- 
inary silage at two centres. With these three exceptions the pH values are 
entirely satisfactory. 

SEASON 1941. 

It was unfortunately impossible to obtain supplies of A.I.V. solution for 
the 1941 season. Consequently the ten farmers who should have treated their 
silage according to this process had to adopt the ordinary process. The ten 
who had not in either of the two previous years made molassed silage were sup- 
plied with molasses for the purpose. 

Having convinced themselves of the value of silage over two seasons the 
owners of silos Nos. 1, 7, 16 and 25 increased the height of their silos while the 
owner of silo No. 21 erected a second silo. 

Manures for grassland were diffiicult to obtain so that in some cases the 
quantity applied was below normal while in a few none could be procured. Des- 
pite this and a rather dry spring, crops of grass for silage were, in practically 
all eases, most satisfactory. 
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Filling began on SOtli May and the majority of the silo.s were filled during 
the following three weeks. Details of labour, type of silage, nature of herbage, 
manuring date of and weather conditions during filling, weight of grass put 
into the silos, yield per acre and temperatures developed in, the silos are given 
for each silo in Table Y. 

The average labour per ton of grass put into the silo (for all 30 silos) was 
4 hours manual and just under 2 hours horse labour. 

The following is a report on the condition of the silage in each silo at opening 
the following winte/i or early spring. 
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No. of 
Silo 

Type of 
Silage 

AMOUNT OF Wx^STE OE MOULDED MATEEIAL 
OF SILAOE. 

1 

Molassed 

Layer 2 inches deep on top, shoulder 12 inches deep at 
wall waste. Total waste approximately 3 per cent. Quality 
of silage very good. 

2 

do. 

Layer 1|- inches deep on top moulded. Quality of silage 
very good. 

3 

Ordinary 

Layer 1-| inches deep on top moulded. Quality of silage 
excellent. 

i i 

do. 

Layer 1 inch deep on top moulded. Quality of silage good. 

5 

do. 1 

Layer 3 inches deep on top waste. Quality of silage good. 

6 

do. 

^ • 

Layer 1|- inches deep on top waste. Quality of silage 
very good. 

7 : 

Molassed 

Layer 1-| inches deep on top, deepening to 9 inches at 
wall mouldy. Quality of silage very good. 

8 i 

Ordinary 

Layer 1 inch deep on top, deepening slightly at wall mouldy. 
Waste equivalent to 2 per cent, of total Quality of silage 
good. 

9 

do. 

Layer 2 inches deep on top, deepening slightly at wall 
Wiiste. Quality of silage very good. 

10 

do. 

vSame as No. 7. 

11 

Molassed 

Layer | inch deep on top, deepening slightly at wall mouldy. 
Small quantity of waste at door. 

12 

Ordinary 

No waste on top except adjacent to wall where mould 
developed to a depth of 18 inches. 

13 

Molassed 

Layer 3 inches deep on top, deepening slightly at wall 
mouldy. Quality of silage very good. 

14 

Ordinary 

Same as No. 13. Quality of silage excellent. 

16 

do. 

do. Quality of silage very good. 

16 

do. 

do. do. 

17 

Molassed 

Layer 2 inches deep on top, deepening slightly at wall 
motddy. Quality of silage excellent. 

18 

Ordinary 

Layer 3| to 4 inches on top, deepening slightly at wall 
mouldy. Quality of silage very good. 

19 

Molassed 

Layer 2 inches deep on top, deepening slightly at wall 
mouldy. Quality of silage excellent. 

20 

do. 

No waste. Quality of silage excellent. 
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No. of 
Silo 

Type of 
Silage 

AMOUNT OF WASTE OH MOULD AND QUALITY 
OF SILAGE. 

21 

Ordinary 

j Slight discolouration under clay but all edible. Quality 
of silage excellent. 

22 

do. 

Very slight amount of mould on top. Quality of silage 
excellent. 

2S 

do. 

do. 

24 

Ordinary 

Layer 1 inch deep on top mouldy. Quality of silage very 
good. 

25 ' 

do. 

Layer 4 inches deep on top waste, also a little at door. 
Total wasteless than 4 per cent, of silage. Quality very 
good. 

26 

do. 

Layer 5 inches deep on top mouldy. Quality of silage fair. 
(Grass too advanced at filling). 

21 

do. 

Layer 3 inches deep on top mouldy. Quality of silage 
excellent. 

28 

do. 

Layer 2 inches deep on top waste. Quality of silage 
excellent. 

29 

Molassed 

Layer 1 to 2 inches deep on top waste. Quality of silage 
very good. Temperature would seem to have been rather 
high as silage slightly brown in colour. 

30 

do. 

Layer 6 inches deep on top mouldy. Quality of silage good . 


As indicated by tlie report the amount of waste in practically every case 
was of negligible proportions. In the case of only one silo out of tke thirty 
would it have exceeded 5 per cent, of the total bulk of silage. 


As in the two previous seasons a sample from each silo was transmitted to 
Albeit Agricultural College for pH test. The results are contained in Table VI. 



TABLE VI. 


JiTo. of 
Silo 

Type o! 
Silage 

pH 

m. of 
Silo 

Type of 
Silage 

pH 

Ko. of 
Silo 

Type of 
Silage 

pH 

1 

Molassed 

^ 4,9 

3 

Ordinary 

, 4.7 : 

16 

Ordiaary 

5.3 

2 

1 

5.2 

4 


5.0 

18 

i 

5.3 

7 

i 

5.2 

5 


4.5 

21 

1 

5.4 

8 


4.3 

G 

» i 

5.4 

22 


3J 

13 


4.8 

9 

3 

4.7 

23 


5.4 

17 


5.1 

10 


5.2 

24 


4.4 

19 

55^ 

4.3 

11 


‘ 4.0 

25 

39 

5.2 

20 


4.1 

12 


5.0 

20 


5.2 

29 


4.5 

14 

# 

4.8 

27 

f9 

5.6 

30 

” 

4.7 

15 

99 

5.0 

28 


5.4 


Jtidged according to accepted standards the pH yalne in many cases is 
uniisnally high. In 17 out of the 30 cases it is 4.9 or over and goes as high as 
5.5 in the case of siio No. 27. As indicated, however, the amount of waste 
in the case of these silos was negligible. Curing of the herbage so far as could 
be judged from appearance and odour was perfect and the silage was relished 
by all stock and was fed with most satisfactory results. All the farmers con- 
cerned had already had two years experience of good silage and all were satisfied 
that the silage wavS at least as good as it had been in either of the two previous 
years. Although it has never been suggested that the pH value is an infallible 
guide to the quality of silage, the results obtained in 1941 tend to suggest that 
only a minimum of reliance can be placed on it. 


As the main object of the work described in the foregoing was the popular- 
ising of silage making in the districts in which the thirty silos were erected the 
numbers of new silos constructed in the three subsequent years in these districts 
is an indication of the success of this work. The numbers are as follows : 



1940 

1941 

1942 

County Cork, N.E. 

6 

8 

8 

N.W, 

14 

5 

' 16 

> „ Limerick 

49 

34 

30 

I „ Tipperary S. 

' i 

39 

28 

i 

12 




The figures indicate a slow but steady spread in silage making and while 
more rapid progress in this direction bad been hoped ior it is possible that the 
slow development was in reality an advantage. It enabled the Agricultural 
Instructors to supervise the filling of practically all silos in their areas thus 
ensuring that only good quality silage with a minimum of waste was prod.uced. 
The results from feeding good silage are so obvious in the condition and health 
of cattle that in districts where summer dairying and stock farming predominate 
farmers who are not using silage soon realise that they are working at a disadvan- 
tage. This actually is what has occurred in the districts in which the demon- 
stration silos were erected. Many farmers who have not yet made silage are 
fully convinced of its value. Scarcity of labour, preoccupation with increased 
tillage and the increase in cost of materials have prevented many farmers erecting 
silos, and in the circumstances the numbers which have been erected cannot be 
considered unsatisfactory. 

Of the thirty farmers on whose farms the demonstration silos were erected, 
three constructed a second silo of similar type and size and one adapted an 
existing building to silage making ; six increased the size of their silos by building 
them higher and one constructed an ordinary pit silo. Considering that many 
of the farms on which these silos were erected were between 30 and 40 acres in 
size and therefore limited in the amount of grass that could be made available 
for silage the extensions indicate that the farmers are satisfied that silage is a 
valuable feeding stufi. 
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A FULL DIET FOR ALL FARM ANIMALS 

Broadcast talk given by PKOEESSOE E. J. SHEEHY, B.Se., Head of 
Animal Nutrition Department, University College, Dublin, 
on Saturday, IBUi March, 1943. 


AbouL this time last year ihe supply of wheat in the country was so 
limited as to give rise to public concern. It looked as if we were not going 
to have enough wlieat, and among other means of coping with the 
cunergeney a series of radio talks on methods of “meeting the wheat 
shortage in the home” was given from this station. Luckily, there was no 
shortage of human food, and with the full co-operation of all producers 
we hope to accumulate sufficient supplies this growing season to place us 
beyond the danger of starvation. The farm animal has fared worse. As 
soon as war conditions excluded foreigja foods the pig population was faced 
with either short rations or reduction in numbers. The latter took place. 
Similarly, there was a reduction in the numbers of egg laying poultry. The 
cattle did not shrink in numbers, but inadequate feeding reduced the rate 
of output; milk and butter supplies fell. 

A slight recovery in the matter of food for farm stock has taken place, 
but the continued shortage is indicated by the fact that farmers are at 
the moment producing insufficient pigs and milk to supply a full ration of 
bacon and butter to all our people. Three important items in the list of 
stock foods available in pleiititude in 1939, namely, maize, mill offals, and 
oil cakes, are now unobtainable. Luckily, however, equally good sub- 
stitutes can be produced here, and the problem of feeding farm animals 
lias become one of increased production on the farm. If only we could 
produce more wheat the entire grain need not be absorbed into dour for 
bread, a proportion of the bran and pollard could be diverted to animal 
feeding while at the same time a whiter flour could be supplied to the 
baker. The only way in which to make available a whiter flour for the 
table and a proportion of wheat offals for animal feeding is to produce very 
much more wheat. The spring planting season is advancing. Farmers are 
exhorted to make a very special effort to sow a few’ extra acres in addition 
to what they have already arranged for. Oats, barley and potatoes take 
the place of the imported maize of pre-war days for all purposes for which 
maize was used. Oil cakes were favoured because of their richness in 
protein and their special effect in enhancing the remainder of the ration 
given to farm animals. For these purposes oil cakes, are, however, no 
better than young grass or green forage crops such as cabbage and kale, 
or good silage, all of which we can have in abundance by the exercise of 
a little forethought and the application of a little enterprise in producing 
them. Farm produced protein foods may he supplemented by meat meal, 
excellent samples of which are produced in several factories in the country. 
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Meat meal is freely obtainable an<l is an excellent loud not alone for pigs 
Mild poLiitrv but for cattle also. 


We require this ^ear, not alone an extension of wheal production, but 
also a niiieh greater acreage of oats, barley, potatoes, roots and green 
foods, and farmers should not fail to ensile some suuuuer green food for 
feeding in mid winter. A crop of silage cut from a grass field in June is 
scaroeiv missed because a thick sole of young grass provides good gra/aiig 
a few weeks after tiie ensilage grass is removed. Cattle ted on good en- 
silage can have the meal ration either wdiolly or partial!} dispensed with, 
iherefoy increasing the quantity of meals at the disposal of pigs and poultry. 
There will be little use in advising next winter on the most economical 
methods of utilising certain foods if supplies are not forilieoining iu the 
meantime: in present circumstances stock feeding is uitimaiely bound up 
wdth cropping. 

It fakes about 9 cwts. of meal or the equivalent ihereof to produce a 
*2 ewt. fat pig. At present prices of pork an all-meaii diclt does not leave 

much profit. A cheaper food must be used. Tlie cheaper food 

is the potato because three times more nutrient mate.riai for 

pigs is fortliconiing from an acre of potatoes than from an acre 

of com. In order to get the most out of potatoes they must lie cooked 
and fed fresh or else ensiled for feeding later on. Fattening ])igs may have 
two thirds of their meal allowauice replaced by potatoes. Thus, a, pig which 
would normally consiiine 6 pounds of meal daily may bo limiiied to 21- 
pounds of meal the remaining 3J- pounds being replaced by ])otal»oes of 
which the quantity necessary is 14 pounds. To enable a pig to consunu*, a 
stone of potatoes each day feeding must be done several times, or ali.er- 
natively the potatoes in the dry form i.e. as taken out of the boiler, innsi) 
be before the pigs in the troughs at all times. For the guidance of those 
who give a wet mash and wdio wish to include the maximum of potatoes 
the proportion by weight of boiled potatoes and of meals for the respective 
ages is as follows : 

10 wrecks old pigs: 1 part potatoes to 1 part meals 

Sa . „ 4 „ „ „ „ 

2G „ 8 „ „ „ „ 

The feeding of potatoes may begin as soon as the bonha-ms staid.- trough 
feeding, the proportion of tubers being gradually increased. Boiled cabbzage 
or turnips may be used partly, to replace the potatoes witthout reduciBg 
appreciably the progress of the pigs. When considerable numbers o»l pigs 
are kept a method economical of time and labour is to keep- tlie boiled 
potatoes in a suitable trough more or less Gontinuoiisly before the aBimals 
so that they may be eonsumed at will. In that case the appropriate daily 
quantity of meals, wdiich may be fed dry, for each pig, need never exeeed 
2| lb. per day. 



Profitable poultry keeping demands that potatoes should also form a 
considerable ])art of ilie diet of fowl which relish them very much. The 
potatoes are usualiy mixed with the meal but, when it is desired to feed 
[hem extensiA'eiy, a betie]’ iiictliod is to place the freshly boiled tubers in 
a trough and allow the fowl access to them ad hb. By restricting the daily 
meal allowance to chickens as well as adult iowl to 2-^ ounces per bird a 
consumption of potatoes siiiTicieni to eiisiu'e normal growth and production 
is assured. An adult laying hen limited to minces of meals per day (or 
u mixture of meal and grain j will consume 10 ounces of potatoes. In 
poultry feeding about half tlie meal which would normally be fed in an ail 
meal ration ma} thus ho spared b\ potato feeding. 

Whether foods are abundant and varied, or scarce and few, the 
balancing of the ration for farm animals is important. A pig fed from 
weaning stage to fat condit.ion on a properly* balanced ration puts on 1 cwt. 
of live weight increase for eacli cwts. of meals or meal equivalent con- 
sumed. In present circumstances in^ parfciciilar a run on pasture or an 
allowance of greens, such as cabbage or kale or rape, B or 4 times a week, 
is necessary to balance the ration as is a supply of separated milk or, in 
its absence, meat meal. The proportion of meat meal is 1 to 9 of other 
meals when ali-meai feeding is practised and 1 to 5 of meals when only 
half tlie ration is meal, the remainder consisting of potatoes. In the absence 
of green food and of meat meal (or separated milk) a pig consuming barley, 
oats and potatoes would require 5 or 0 cwts. of meal or meal equivalent 
for the addition of 1 cwt. of live weight increase. Thus, a great saving is 
e:ffected by “balancing” up the ration. Excellent results are obtainable 
from a diet of oats, barley, potatoes, separated milk (or meat meal) and 
green feeding. Pigs consume a considerable quantity of pasture, if the 
herbage is young and fresh, and one of the best means of saving iiieal in 
pig feeding is to graze the animals for some hours each day on young 
pasture. For bonhams, it is essential to cook the meal if oats only is 
available, but cooking is not essential if barley is used. Whether oats alone 
or a mixture of oats and barley is fed, the ineorporatioji of cooked potatoes, 
from the very earliest stages of feeding is a decided advantage. 

The consumption by cliickens for the first w^eek or two of life is so 
little that expensive foods such as oatmeal or stale bread crumbs are 
justifiable. These may be gradually replaced by finely ground oats and 
barley mixed wdth some boiled potatoes. If oats alone is’' available cooking, 
though not very helpful, may be resorted to, the cooked meal being dried 
off with boiled potatoes or with a little uncooked graund oats. Beyond the 
age ol 5 or 6 weeks, cooking is no longer advisable even when the only 
meal obtainabie is ground oats. Bereenings from threshing mills should 
be reserved for'ehiekens and fed as grain; they are much relished and add 
to the eemeentration of thcrdiet. Milk is invaluable for chickens and laying 
fowl, and, as in the case of 'pigs, if none is to be had, meat meal, to the 
exteoi ol about 8 per cent, is caEed for. Green feeding is an absolute 
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esseiitiiil, and if the chickens are not on pasture they must have a regular 
supply of greens fed to them. Adult fowl on range, fed on milk and oats 
01’ a mixture of oats and barley together with boiled potatoes produce 
satisfactorily. 

In order to secure the inaxmmui value from home produced foods fed 
to pigs 03 * to xjoultry, particularly chickens, kept indoors, light must be 
given free access to the compartments. Direct light promotes thriftiness, 
prevents stiifiiess and rickets, and makes for more profitable husbandry. 

At present prices the production of pork and eggs is profitable by 
utilising the type of dietary outlined, but the numbers of pigs and poultry 
which can be fed depeii^ls on the quantity of foods produced from tillage 
crops. Similarly, in the case of cattle and sheep a full and complete dietary 
is forthcoming from the pro*cfuce of our own land, and the type and in- 
tensity of crop husbandry this season will determine the extent to which 
animal products may be increased. Pastures yield more if grazed in rotation 
than they will if animals have free liberlj' to roam over the entire pasture 
area continuously. By rotation grazing is understood the divisions of the 
pasture into sections each of which may consist of one or more fields, each 
section being grazed and left idle at alternate intervals, so that the stock 
rotate roimd the different sections at intervals depending on the grass avail- 
able to them. Pasture herbage is inclined to grow into flowering and seed 
heads as the year progresses with tlie result that the sole thins out and 
productivity decreases. Topping of the herbage about July with a mowing 
machine set high, checks this inclination and stirnnlaies a thick growth 
of bottom grasses and clovers. Judicious management also favours the 
production of an early spring pasture. Land left imstocked in August and 
September, then grazed till eaten clown and again left unstockecl till 
the spring, comes along in April with a vigorous growth well ahead of 
pasture not so treated. Thus, an early bite is favoured, and if a dressing 
of farmyard manure could be applied in wunter the results would exceed 
anything to be expected from artificial manures. 

More milk production depends on better grass land husbandry and 
on the production of supplementary feeding. Silage on faims where grass 
can be spared for ensiling, green forage crops such as cabbage, kale, rye, 
hardy greens, and rye grass on other farms together with roots and good 
Imy are the most important supplementary foods. Good hay, that is if cut 
early and made up without suffering from weather action, is half as good 
as oats, poor quality hay is only one quarter the value of oats. Silage and 
green foods are excellently balanced, and highly nutritive. For moderate 
and high yielding animals whose diet includes com and perhaps sugar pulp 
the balancing of the cereal diet may be done with meat meal, a food which ' 
is at first disliked by cattle but which when they become accustomed to 
it is much relished. Meat meal should be introduced gradually to cattle 
:ind mixed witli other meals and, to begin with at any rate, with chopped 



roois or other food likely to cloak the flavour of the meat meal. One part of 
meat to six of other meals such as crushed oats is ample. Actually, how- 
ever, the supply of a suthcient quantity of home produced foods is more 
important than undue concentration on tlie formula for the meal mixture. 
However, the variety of foods mentioned provides for the requirements 
not alone of dairy cows but of calves, fattening cattle, suckling ewes and 
lambs. For the time being at any rate oil cakes and maize have disappeared 
from the menu of farmstock, but as the years go by we hnd that a full diet 
for all farm animals can be liberally provided in the absence of these foods 
which, prior to the war, we should have thought could not have been done 
without 
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Broadcast talk given by ME. JOHN McC'ALL, General Secretary, Irish 
Allotment Holders' Association, on Friday, 8tli January, 1943. 


The allotment movement took practical sliape in this country during 
the period of the last European War. During these years, the scheme 
made considerable progress but was availed of mainly by employed persons 
resident in the larger cities and towns. A somewhat barren period followed 
the close of the war. The number of allotments declined considerably 
owing to causes over which many plotholclers had no control. It was 
recognised, however, that the movement had many desirable features even 
in peace times and with a view to placing it on a more secure footing the 
Acquisition of Land (Allotments) Act was passed in 1926. This Act 
enabled Local Autliorities to acquire land by agreement or compulsion and 
to parcel it out in allotments at an economic rent. An Amending Act was 
passed in 1934 to enable Local Authorities to provide land for unemployed 
persons at a nominal rent and to supply them, free of cost, with seeds, 
manures, spraying materials and tlie use of implements. The passing of 
these Acts gave considerable impetus to tlie Allotment movement. 

I am primarily interested in the Allotments Scheme for the Dublin 
County Borough in whieli area the scheme is administered by the Irish 
Allotment “Holders' Association, a voluntary organisation founded in 1917 
and it is ho this area T propose to confine mv present talk. 


In the Dublin area following the outbreak of the present war there 
was a marked increase in the number of applications for plots., especially 
from unemployed men. The position in the years 1989 and 1942 was as 
follows : — 



Year 


Total Mo. of 
Ailotments cuitivated 
1989 1,146 

1942 7,200 


Mwmilor cwitivated liy 
Unemployed. 

566 

4,140 


You will see from these figures that there was an increase in tiie total 
number of allotments cultivaled of 6,054 and in the number of aliotinents 
worked by unemployed there was an increase of 3,574. We had in the 1942 
season in Dublin about 800 statiile acres under cultivation. Estimating 
the value of the produce to an allotment-holder at an average figure of £10 
it will be seen that the value of the food produced from plots last season 
would be in the neighbourhood of £72,000. Again it is not unreasonable 
to assume that the average family in this city consists of six persons which 
would mean tiiat abouf 43,200 persons or nearly 1/lOth of the population 
of Dublin obtained fresh .v^egeiabies from allotments in the season just 
passed. 

There are two classes of allotment-holders. 


1. Persons who are in regular employment ,; 

2. Persons who are unemployed. 

To the persons who are in ernploymenl the rent of a plot is £1 for 
the season while the rent to an unemployed person is iuerely a nominal 
sum ot 3/-. 

The primary object of the scheme is to provide allotments for 
unemployed persons and we consider applications from persons in regular 
employment only after all cpproved unemplo\ed applicants have been 
accommodated. In tbe case of t.he unemidoyed allotment-bolders they are 
supplied with the plots and requisites from a (lovernment (Irani. On 
payment of the noiuinai sum of 3/- wliicli I previously mentioned, an 
approved unemployed allotment-holder is supplied wltli : 

14 C'wts. Certified seed potatoes; 

4 02 . swede turnip seed ; 

I ,, lettuce seed; 

4 beet seed; 

1 , , cabbage seed : 

4 .. parsnip seed; 

1 , , onion seed ; 

100 cabbage plants; 

100 Tripoli onion plants; 

1 ton good quality farmyard manure 

and the use of a spade to cultivate the plot. In addition they have their 
potato crops sprayed twice for which no further charge is made. In short 
an iraemployed allotment -holder has only to pay 3/- and cultivate his plot. 
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Evorytliiiig else is supplied free of cost from the Grants provided by the 
Government for the purpose. 

Having heard of ail these good things which are given free of cost 1 
am quite sure that there are many listeners who at the luoiuent m’e 
unemployed and have not yet got a plot and are wondering what is to be 
done to get one under the free scheme. Well, all you have to do is to go 
to the Corporation Allotments Oiiice at 0, Clarendon Bow, Dublin. There 
you will find a very sympathetic sta:ff acting under the supervision of the 
Corporation Allotments Officers, Mr. J. J. Eowe and Mr. E. J. Finlay, both 
of w'iiom have loiig experience of allotments work and who take a keen per- 
sonal interest in the scheme. Help the stall tiiere to complete your appli- 
cation form by answering the questions asked of you and then take the form 
which you will be handed to the Einplovuient Exchange immediately to 
have it completed and then bring it back to 6,* Clarendon Bow again. If 
you are approved by the Corporation Allotments Staff as eligible for a free 
plot under the Government Scheme you* will be notified by the Corporation 
to altend at a selected allotment field to be given your plot, 

if you wish your name to be considered for a plot you should go to 
6, Giarendou Row immediately as the time is getting late and your appli- 
cation may not be considered. Another thing, when you get the form to 
bring to the Employment Exchange for completion do not x:>ui it in your 
iX)ckei and forget all about it. I am also sure that there are many of you 
listeners who are unemployed and who would simply love to have a plot 
and be able to bring home a sack full of fresh vegetables, throw it on the 
kitchen boor and say ‘G grew tliese myselF’ but you are afraid to apply 
for a plot because you never used a spade in your life and you know nothing 
about growing vegetables. You are just the type of person we want. The 
Government, through the Department of Agriculture, provide Allotment 
Instructors who will give you all the information and advice you will require 
in the digging of a plot and the sowing of the small seeds and potatoes. 
These Instructors visit the various plot areas every day and soon observe 
those wdio need instruction and lielj^ most. You will be shown how to 
commence digging your plot and how to make the various seed beds and 
SOW' the plants. These Instructors are in attendance all the summer to 
advise and help you. If the Instructors do not happen to come to you 
simply go to them and ask for advice. 

The Department of Agriculture also issues a leaflet No. 36, free of cost, 
which is available again this year. If you get a copy of this leaflet which 
is usually distributed by the Association it will also give you much in- 
formation on how to cultivate a plot. The Department also issues a 
publication entitled Seasonal Notes for the Garden and Allotment*' in 
which reference is made to a number of other leaflets of interest to 
allotment-holders . 

Should any listeners who are in employment desire a plot they should 



urcike Immediate application to the Corporation Allotments Office, 6, 
Clarendon Kow, where their application will be considered. Plots will be 
made available for persons in employment and there should be no hesitation 
on your part to make application if you are able and willing to cultivate 
an allotment. I must mention that schemes similar to those in Dublin 
are in operation in almost every city and town in the country and what has 
been done in Dublin can be done equally well, if not better, in most parts 
o£ the country . Our experience lias shown that even persons with no 
previous knowledge of gardening have produced splendid results in their 
first year. As a matter of fact some of our first prize winners have been 
first year allotment-holders. 

Employed persons provide their own seeds, implements and other plot 
requisites. The Association, endeavours to help the employed allotment- 
holders by making available seed potatoes at little more than cost price. 

Listeners w'ho reside in towns and cities other than Dublin slioiikl 
make application for allotments to the local Town Clerk or the Secretary 
of a Local Authority or local Association. Last season there were 45 
allotment areas worked in Dublin to which this year is added Howth, 

The Trustees of the Association appoint an Honorary Secretary to eaoii 
group of areas whose responsibility it is to distribute the allotments, collect 
the rents and issue the seeds, implements and manures to the unemployed 
aiiotment 'holders of their areas. Last year the following quantities of 
seeds were issued: — 

310 tons of certified seed potatoes; 

130 lbs, swede turnip; 

65 ,, lettuce seed; 

130 lbs. beet seed; 

260 lbs. cabbage seed ; 

260 lbs. onion seed; 

130 lbs. parsnip seed : 

414,000 cabbage plants : 

414,000 tripoii onion plants. 


Only first quality seeds are supplied and eacli unemployed man iniisi 
sign in the Area Eegisler for the requisites issued to liim. In addition 
approximately 1,100 tans of first qualiO farnnarcl manure were tlistril)ut^^d, 
about 4,000 spades are issued on loan to the unemployed and these are 
collected at the end of each season by the Area Secretary. At the moment 
there are about 200 unreturned for the past seasons. 

The Loyal Dublin Society lias contributed approximately .4100 tow^ards 
a Prize Scheme. This Prize Scheme is divided into two groups, a separade 
scheme for employed and unemployed holders. The plots were adjudicated 
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by members of the Eoyai Horticuiturai Society. The scheme was much 
appreciated and was a great success. The prizes were £>1 first, 15/- 2nd., 
and 10/- 3rd and prize money was forwarded to the members on Christmas 
Eve wlien the money was most w^eicome. 

The plans for the coming season are well advanced, about 6^000 of 
the plots have already been let to last year’s allotment-holders. Both 
employed and unemployed allotment -holders are given the same plots each 
year as they worked the previous year unless they desire a transfer. In 
addition I understand that there are some 1,500 new applications for plots 
with the Corporation. Already about 500 tons of farmyard manure have 
been distributed to the unemployed allotment-holders who have renewed 
the letting of their plots for a further season. Tender forms for the supply 
of certified seed potatoes, small seeds and other requisites have already 
been forwarded to the merchants. The collection of the implements will 
be completed in the next few days and the implements re-issued. Bach 
allotment-holder is given the same implement as he used the previous year. 

Within the next week or so the new unemployed applicants will be 
sent by the Corporation to the various allotment areas to take over the 
plots which are still vacant so I w'ouid advise any person, particularly the 
unemployed for whom so man\ facilities are provided to make application 
without further delay. 

To our old friends w^ho liave taken plots with us in past years we wish 
every success in the coming season, and to those who are starting for the 
first time we extend the hand of encouragement. 


BARLEY 

Broadcast talk given by PEOFESSOK M. CAEFEEY. Head of Plant 

Breeding Division, University College, Dublin, 
on Saturday, 6th March, 1943. 

There is evidence to show that barley was the first of the cereals to 
be brought under cultivation. Ancient mytnology has it that Ceres, one 
of the Gods, gave it to the human race as the first article of food. Long 
before the dawn of recorded history neolithic man used it almost exclusively, 
and very well preserved stocks of barley laid down from five to ten 
thousand years ago have been recovered from the straw-lined burial cysts 
of these ancient peoples. By them and by their successors it was exclus- 
ively used in religious rites. “We are told that wEen used saerificially barley 
went by a primeval name ulai^ a word so ancient that all endeavours to 
trace it etymologically have failed. 



Barky w-Aii iiie elikf article of food of the ancient Breeks. They uae(i 
lo roast it, rougUi^y grind it, then eat it wjtli oil and condiments. B\ them 
it was known as "aipliiia,” and it is Interesting to note that alphila had 
the same wide uieaiiing and significance as “bread” has with us to-day. 
The Greeks used to refer with pride to their alphita palroa, or iiheir 
iiaiionai heritage. 

The lloinans also used inirley extensively and many of their WTiiers 
referred to it. They sitowed their appreciation of its value and importance 
in their agriculture diid fciieir national life by putting iin impression of a.n 
ear of barie\ on the obverse side of one of tlieir coins, thus anticipating 
by over twenty eeuiuries the efforts of a motlern state to pay similar homage 
to its live stock — its cattle, pigs, horses and poultry, 

Down tliroiigli the ages, barley, in spite of many vieissitiides has 
aiwa\s held a prouunent and e\eii a dominating position among the grain 
producing plants. Hubert Burns, who was a farmer as well as the national 
poet of Scotland, vrote: 

“Let husky wheat the haugh s adorn 
And aits send up lier awnie horn 
And pease and beaus at eon and morn 
Perfume the plain 
Leeze me on thee John Barleycorn 
Tliou, king of grain.” 

Burns here gives us a pleasing picture of the crop plants grown by the 
iScoUish fanner towards the end of the eighteenth century. It will be 
noted, by the way. that the farmers of that period grew a greater variety 
of seed producing crops than at present; their choice of crops, moreover, 
su|)plied proteins as well as carbohydrates and, therefore, provided a belter 
balance than now for feeding purposes. Among them ail Burns placed 
barley first. Barky was also widely -grown in Ireland during the same 
period as will be clear to those who have read Young’s “Tour in Ireland” 
in which there are nuincroiis references to barley and here. 

Until recently barley bread w'as widely used by all civilized peoples. 
Burns in the poem already referred to mentions its “Souple scones ilie 
wale of food.” iNowv however, rice. wLeat, and rye, have entirely replaced 
it as a human food everywhei'e. This circumstance, w^bich might have been 
fatal to any other grain crop, has not aifected barley as seriously as might 
have been expected, for its ability as a producer of food for live stock 
purposes is unsurpassed by any other cereal in the temperate regions of 
the wwld. Furthermore, its unique properties as raw' material for the 
production of alcoholic drinks, both brew*ed and distilled, has rendered its 
position in the w'orldk agriculture an unassailable one. 

To-day, barley is grown in every country in Europe. In America it 
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is 'propagated from Ilridson’s Bay to Cape Horn. It grows within the 
Artie Circle as well as on the plains of India. It is propagated in the 
mountain hinds of Abyssinia, on the table lands of Tibet; it is even found 
on the slopes of Everest itself. It is cultivated on the borders of the Sahara 
desert where the rainfall is less than 5 inches per annum, and in the West 
of Ireland under a rainfall of up- to fifty incdies. A'igorous wild forms are 
aggressive species in permanent pastures in the east of England holding 
their own with perennial rj-e grass and cocksfoot. In this country a wild 
species is rampant in Go. Dublin, and vigorous colonies have established 
themselves lirmly even in the suburbs of our city. 

Apart from its inherent value for brewing and distilling and as a feed 
provider, there are other reasons why barley is •popular with the tillage 
farmer. No crop is so cheap to Iiandle. No^other crop, with the possible 
exception of wheat takes so little out of the soil. It is not jieriodically 
devastated by epidemics like the rusts and root diseases and, therefore, 
gives a good return year by year. If is pre-eminently the croj-) for the 
small farmer who is unable to expend much capital on manuring and 
tilling. Moreover, for many farmers it is a cash crop, easy to dispose of 
if the grain has been well ripened, well saved, and well threshed, always 
provided, of course, tliat a variety of high quality- has been grown. 

In order to enable itself to become adapted to such a wide range of 
soil and climatic conditions, it was essential tinit the barley plant should 
have initially possessed the characteristics of high variability, and great 
powers of adaptation in regard to soil and climate. At present there are 
numerous species and literally thousands of varieties throughout the "world, 
Tliere are six-row, two-row and intermediate types in abundance. More- 
over, there is great variation in grain colour ; white, cream, yellow, purple, 
blue and black grained forms being extensively cultivated. In respect of 
development some forms, (for example, ‘here,' and other winter types), 
are as slow in producing ripened crops as winter wheat, while on the other 
hand extremely early ripening forms capable of completing ah stages of 
growth within 60 days, are under cultivation at the Soviet Plant Breeding 
Station at Hibiuy situated well within tlie Arctic Circle. 

In common with all other cultivated plants there are certain optimum 
conditions under which barley will produce grain of the highest poSvSible 
yield and quality. While tolerant of beat especially if the atmosphere is 
‘dry, barley does best in temperate I’egions under sunny, moist, and com- 
paratively cool conditions, particularly during the development and 
ripening of the grain. These conditions ensure the production of weil-iiiled 
grain 5f high carbohydrate content. The climatic conditions obtaining here 
are, therefore, suited for the production of barley of high malting quality 
partieniarly in those areas where the soil does not contain an excessive 
amount of available nitrogenous compounds. 
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It would appear that up to the end of the eighteenth century winter 
as well as spring types were grown jn Ireland, The winter baiie}'s were 
ail six-rowed and w&re given the name of ‘here.’ The spring barleys were 
two-rowed, they were described generally as 'barley’ and each district had 
its own adapted variety with a distinctive local name. Nearly all these 
old native types have unfortunately now disappeared; only one of them, 

Old Irish — a very vigorous two-row spring barley, still propagated in 
Wexford — has held its own against the competition of higher qualii.y 
varieties. Fortunately, some remnants of the old varieties can be found 
under cultivation in isolated areas, particularly in Donegal, G’ork, and 
Galway, and it is to the national interest that these should be preserved. 

Barley importations especially from Great Britain have been prevalent 
all during the past century. These, in common with all other crop intro- 
ductions, were, until quite recently, entirely uncontrolled, and no pre- 
iiminary attempt was made to determine whether the}/ earned insect or 
fungoid diseases or to ascertain their suitability for wide scale cultivation 
in this country. There w'ere naturally under the circumstances some good 
but also many undesirable introductions. Most of the foreign varieties 
which established tliemselves here were adapted for growing only in small 
and well defined areas and were not welJ suited for wide scale propagation. 

The majority of these were of good malting quality but all without exception 
were w’eak in the straw and of poor yielding capacity judging by present- 
day standards. 

From the malting as well as from the agricultural point of view the 
situation described could not be regarded as satisfactory. For the pro- 
duction of malt of the highest grade a uniform product is a primary 
requisite. Different barley varieties behave differently on the malt floor 
and a product of high quality can be obtained only when a single variety 
is represented in any particular steep. The ideal then, as now, was a single 
dominant prolific variety suited for cultivation throughout the whole 
country. This essential was appreciated by the newly created Department 
of Agriculture, which in 1904 set up a Plant Breeding Division having as 
its principal aim the production and propagation of improved varieties of 
the cereals. 

This particular Division immediately turned its attention to Die iin- 
provemeni of barley. It was aided in this aspect of its work by a 
substantial money grant from Messrs. Oiiiiiness who also undertook to 
determine the malting quality of ail the promising new varieties that 
would be produced. 

Then began an investigation rvhich in its conception, planning, 
operation, and successful conclusion will in future be regarded as a classic 
in agricultural science. Very briefly, this involved in the first place, the 
carrying out of hundreds of field experiments conducted ail over the country, ^ ^ 
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This Wiis followed by the raising and testing of numerous pedigree strains 
of the leading varieties, and finally through the agency of cross-fertilization, 
new^ and improved varieties having superior combinations of the characters 
exhibited by the best of these strains w'ere obtained and fixed by careful 
selection. The final result w^as that the outstanding problems then con- 
fronting the Irish barley grower and the Irish maltster w^ere solved and to 
the record of plant breeding experimentation w’as added one of its brightest 
and most valuable chapters. 

The first step w'as naturally to get definite information in regard to 
the comparative yields and malting quality of the most widely growm 
varieties. A series of experiments were immediately instituted, to deter- 
mine (aj the best narrow-ear and, (b) the best broad-ear variety. The 
central idea w^as to select a standard variety in each experimental series 
and to compare each of the other varieties 'separately and in various com- 
binations with this particular variety. The experiments were, therefore, 
extremely simple and efiective, and tli,ey were all conducted over a number 
of years so as to ascertain the difierential influence of weather conditions 
on the varieties under experiment. The final result was that Archer was 
proved to be the best narrowear and Goldthorpe the best wide-ear variety. 
A final series of experiments comprising 67 tests and extending over eight 
years demonstrated beyond all doubt tlie superiority of Archer over 
Goldthorpe. 

During these investigations an interesting problem was raised due to 
the introduction of a stock of Archer from Denmark known as Tystofie 
Prentice or Danish Archer; when tested against commercial Irisfi Archer 
it proved to be superior to the latter in yield and malting quality. Tin’s 
w'Hs ratlier disquieting as w'eil as curious as both barleys had similar 
botanical characters. It wns considered that the superiority of the Danish 
to the native stock might have been due either to the possible beneficial 
efiect of a ‘change of seed,* or io the use of a superior strain of Archer, or, 
to both causes operating together. 

Tlie question as to wlietlier Danish seed was essentially superior to 
Irish grown seed because of its origin was determined in this way. Danish 
Archer imported in 1906 and subsequently propagated in this country was 
tested during the years ’07, *08, *09 and *10 against Danish Archer which 
was freshly imported in each of these particular years. Thus, in 1907 
Danish Archer growni one year in Ireland w^'as tested against freshly im- 
ported seed, while in 1910 the freshly imported Danish Archer was tested 
against Danish Archer grown continuously for the four previous years in 
this country. The experiments showed clearly that the place of origin of 
the seed had no important effect whatever in determining the quality and 
the yield of the resulting crop. 

In order to test the effects of ‘strain* on yield and quality, a ‘mass 
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selected’ stock of Irisii Archer was made available for test ki 1907, and 
1908 and subsequently a superior pedigree stock, (i.e, the produce of a 
single plant) of Irish Ai'clier was included in the experiments. Both were 
tested against Danish Archer; the mass selected stock proved inferior but 
the pedigree strain of Irish Archer was fully equal in yield and slightly 
superior in quality to Danish Archer. In consequence of these experinieiits 
the importation of barley seed from Denmark which started in 1906 and 
then rapidly increased, was arrested and finally ceased altogether. The 
net result was that a pedigree strain of Archer barley possessing high yield 
and excellent quality, native to the soil, and suited for cultivation in every 
barley growing district was produced, propagated and made available to 
Irish farmers. The returns from the use of this seed were entirely satis- 
factory, and the additional income accruing to the barley growers from the 
use of the native pedigree stock was calculated to be over ii50,000 per 
annum. Moreover, the brewers and distillers also benelitted directly b}' 
getting a more uniform and a higher quality product. 

The next problem was to obtain, if possible, new and improved 
varieties by hybridization. It is a well known scientific fact that when 
two varieties of any crop are crossed together, it is usually possible to 
obtain in the progeny, new forms couibining in a more useful degree than 
that possessed by either parent, those particular characters in wdiich tlie 
parent plants were differentiated. Thus, when Arclier barley wliich is 
narroW'-eared and has a sliort ‘neck’ is crossed with Goldlliorpe \\hicli is a 
broad-eared, long-necked variet}, forms are obtained in the progon)- com- 
bining the broad ear of the Goidthorpe parent with the short neck of Arclier. 
Moreover, inter- varietal crossings may give derivatives possessing some 
character or characters common to both parents: e.g., quality or yield, in 
u higher degree than that possessed by either parent — ^this is known as 
transgressive segregation. 

Many crosses were made between strains of Arclier, Goidthorpe, 
Bpratt and Chevallier. The cross which gave the most promising progeny 
was that between Archer and Bpratt wdiich was made in 1907. In 1909, 
there were 41 plants in the F2 generation and from one of these viz ; 
from plant No. 37 was derived all the famous Spratt Mclier barleys 37/6, 
37/18, 37 No. 3, 37 No. 4, etc., now widely grown in Ireland, Great Britain 
and to a lesser degree throughout the world. 

A small quantity of a mixed slock of Spratt-Archer 37 was rcIeaBccl 
during the years 1915 and 1916. Altliougli the Department of Agriculture 
took no active part in its initial propagation and distribution — being entirely 
engaged in food production during the war years— yet so prolific and well 
suited w'as this stock for cultivation throughout the whole Irish barley 
growing area that when the first great wvrr was over and the Department 
had resumed its many functions and activities including variety testing, 
propagation and seed distribution it was found that the cultivation of this 
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particular stock of Spratt -Archer barley liad in the mean-time spread 
enormously. It was available to farmers in practically every barley district. 
This must be regarded as a tribute to the Irish farmers’ knowledge, enter- 
prise, and business acumen. He is always keen to use and to share any 
new discovery that promises to be or value in the pursuit of his profession'. 

By tile year 1919, the Plant Breeding Division had available a pedigree 
strain of Spratt-Archer known as Sprat t-x^rclier 87 /6. This particular strain 
wais first imduded in the trials laid down in 1919 and wais continued for 
6 years. The results in comparison with the jiedigree strain of Archer are 
of great interosk They are as follows : 




• 

c. 

q. 

1919 

26 centres 

Spr^^tt-Archer 

24. 

0 



Archer 

22. 

0 

1920 

18 

Spratt-Archer 

24. 

04 



* Archer 

22. 

1 

1921 

18 

Spratt-Archer 

26. 

1 



Archer 

28. 

0 

1922 

19 

Spratt-Archer 

26. 

2 



Archer 

22. 

0 

1923 

20 

Spratt-Archer 

22. 

2 



Archer 

20. 

1 

1924 

18; 

Spratt-Archer 

21. 

1 



Archer 

19. 

B 


The results show" that the introduction of Bpratt Archer had increased 
the yield of Irish barley by over 12-1 per cent, over that of pedigree Archer, 
itself an improved variety. The actual yield wars increased by well over 
a barrel of grain per statute acre, and the national income of the barlej" 
growers waas increased by an additional £100,000 per annum. All this w^as 
secured through the expenditure of a few" thousand pounds per year. This 
furnishes evidence, if evidence be needed, that money devoted to agri- 
cultural research is always w-ell and wisely spent. 

Spratt-Archer 37/6 in its turn gave w^ay before a new strain derived 
from the same original mother plant and now knowm as Spratt-Archer 37 
No. 3. This particular strain w"as selected from a crop derived from the 
original seed which, as has previously been stated, was released during 
the years 1915 and 1916, Spratt-Archer 37 No. 3 is grejet in colour, 
plumper in the grain and slightly more prolific than Spratt-Archer 37/6, 
Moreover, the grain is definitely of higher quality for malting purposes. 
For many years it has been grown almost to the exclusion of all other 
varieties in Ireland, and has given entire satisfaction. It is unlikely that 
any better variety, taking into consideration yield and quality^ and suita- 
bility for cultivation under the prevailing soil and climatic conditions, has 
ever been' raised by any Plant Breeding Institute in any country. 
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SEED PEOPAOATION. 

It is a truism that no amount of successful plant breeding is of avail 
unless arrangements are made to ensure that ample pedigree stocks of 
healthy vigorous seed of improved varieties are annually or, at least, 
periodically made available to farmers at a reasonable price. This par- 
ticular aspect of plant propagation is of prime importance and it is not 
as easy to secure it as would appear from a superficial survey of the pro- 
blem. Different countries have dealt with tiie matter differently and it 
would be an interesting and fruitful subject to discuss various countries' 
methods of seed propagation and distribution and to devise in tlie light 
of the experience they have gained suitable methods ax^pHcable in tiiis 
country to each particular crop. 

The large scale propagation and distribution of barley seed has been 
undertaken by the Department of Agriculture in collaboration with Messrs. 
Guinness. Each year about 500 barrels of j)edigree seed of Spratt Archer 
No. 3 is raised by the Department’s Seed Propagation Division at Ballin- 
acurra, Co. Cork. This is distributed to the various maltsters and large 
seed firms throughout the country. The seed is grown under contract, and 
provided it is satisfactory, in every respect, it is purchased by maltsters 
and reserved for seed the following year. Lists of farmers growing 1st and 
2ncl year stocks of barley ex Ballinacurra are supplied annually to the 
Department. The Agricultural Instructors make a careful inspection of 
each crop, and their observations are supplied to the maltsters concerned. 
Crops which pass the rigid tests now prescribed : a genuineness percentage 
of over 99 per cent., and a complete freedom from ‘covered smut* and 
other diseases, are brought for seed purposes. The net result of all this 
activity is that over 95 per cent, of the barley grown in Ireland is Spratt 
Archer 37 No. 3. The crops of this variety have a genuineness of over 
99.9 per cent, and as regai'ds freedom from covered smut, which can be 
controlled by powder disinfectants, our barley crops approach absolute 
purity. 

Spratt Archer bailey lias done very well in England and Scotland. 
At the present moment it is believed to be a dominant variety in both 
countries. The actual areas under each of the large number of varieties 
grown in England are not available but the following figures collated from 
the records of “The Official Seed Testing Station” of Great Britain show 
clearly the trend in England as regards the varieties under cultivation 
between the years 1922 and 1935. 

Percentages of named Varieties of Barley received by the 

Official Seed Testing Station. 


m, of named Samples Crop 1922 Crop 1935 

f^ew Varieties: 

Spratt Archer 2.0 37.4 

Plumage Archer 16.6 30.1 

Plumage 6.4 10.5 

New Cross 4.9 

Golden Archer 3.4 
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Old Varieties: 


Standwell 

13.2 

L7 

Chevallier 

12.4 

1.5 

Archer 

10.2 

3.4 

Burton Malting 

6.9 

1.0 

Goldthorpe 

3.4 

1.2 

Binder 

2.7 

.3 


Within recent years certain circumstances have arisen which will have 
an important intiuence on the future of barley growing in Ireiancb and on 
metiiods and particuiariy the aims of those who are entrusted with the 
production and propagation of new well-adapted varieties. 

The demand for malting barley of the tyj)e grown at present is likely 
to remain stationary or even to decrease. Less alcoholic drink is being 
consumed by our people. This is due in part to ceaseless propaganda against 
drink by religious, economic and medical authorities and in part to its high 
cost due to the heavy excise duties on all kinds of alcoholic stimulants. 
Moreover there is now developing a remunerative market for all types of 
feeding barley which are excellent for the production of high quality bacon. 

There is a possibility, well worth looking into, that tlie Irish grower 
may be able to supply to the brewers a type of malting barley which up 
to the present has been obtained from other sources. It is well known that 
large quantities of six-row barley were in pre-war years imported every year 
chiefly from Gidifornia and used in combination witlutlie home grown barley. 
Brewers and distillers assert that six-row barleys which contain a much 
higher percentage of husk than two-row types are both convenient and 
useful in the mash tun as the boiled liquid drains througii much more easily 
when they are present in quantity. It may be that imported six row barleys 
have something wliicli Irish barle\^ can never possess, but at any rate the 
investigations in the breeding of good quality six-row varieties is worth 
the trouble. 

In view of the shortage of supplies of maize due to war conditions 
there is at tlie moment an insistent demand for feeding barley. It is 
estimated that if this country is to mainiain its normal supplies of bacon 
needed for home consumption it will be necessary to grow annually 130,000 
extra acres of barley for feeding to pigs and other live stock. Here high 
yield of grain and sure quality is fhe most important consideration. It 
will be found, however, that Spratt Archer 37 No. 3 is the most prolific 
and the safest variety to grow’ on poor and average soils, on very fertile 
soils the growing of this particular variety is not advisable owing to its 
liability to lodge if the weather conditions are unfavourable during the 
summer months. There is, therefore, the problem of producing and making 
available to farmers varieties of feeding barley capable of being grown with 
safety on rich soils, 
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The proclucliioii of stiff -strawed, lodgiag resistant and prolific barley 
varieties is now quite feasible. There is available excellent material from 
many sources which can be employed eitlier directly or used to cross with 
our own prolific and well-adapted varieties in the production of new varieties 
capable of standing erect to harvest under the most unfavourable climatic 
conditions. The late Dr. Beaven obtained some remarkable six-row^ 
varieties notably F.112 which has very short stiff straw. The Banish in- 
vestigators, who have been so successful in breeding strong straw'ed wheats, 
e.g. Pajbjerg, have recently produced two barleys, Kenia and Maja, which 
can be grown successfully on fertile soils. In addition other recent intro- 
ductions notably Trebi have been remarkable for the shortness and 
strength of their straw. 

The Plant Breeding Department of University College, Dublin, have 
crossed Kenia and Maja witli Spratt Archer and have obtained many out- 
standing derivatives whicli appear to be w^ell suited for growing on rich 
soils. The best of these have been propagated and are now’ being grown 
in large plots so as to observe their yield and lodging resistance capacity 
under field conditions. Pending the result of these, and of further trials 
to test their adaptability for cultivation on a wude scale the question of 
their large scale propagation and dial ribiit ion must be lield in abeyance. 
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VARIETY TESTS FROM 1919 ONIWARDS. 


INshi Field Experiments Under D.A.T.l. 


1919. 


Variety. 

Average Yield per St. Acre. 

Graia (26 centres) 

Straw (17 centres) 

1 

C. q. Brls. Sts. 

C. q. 

Archer x Spratt 37 /6 ' 

24 0 12 0 • 

31 0 

Archer 

22 0 11 tt 

I 29 0 

Archer x Goldthorpe 

4/5/1. 

21 3 10 14 

31 0 

Goldthorpe 

20 1 10 0 

i 32 0 


1920. 


Variety. 

Average Yield per St. Acre. 

Grain (18 centres) 

Straw (18 centres) 

1 

C. q. Brls. St. 

i C. q. 

Spratt X Archer 37 /6 

24 0| 12 2 

34 0 

Archer ■ 

22 1 11 4 

33 0 

Archer x Goldthorpe 

4/5/1. 

22 0 11 0 

33 0 


1921. 


Average Yield per St. Acre. 


Variety. 

Grain (18 centres) 

Straw (18 centres) 


0. 

9- 

Brls. St. 

c. 

9- 

Spratt X Archer 37/6 

26 

1 

13 2 

30 

1 

Archer 

23 

0 

11 8 

29'^ 

2 

Archer x Goldthorpe 

4/6/1. 

22 

2 

11 4 

28 

2' 

Garton’s 1917 

22 

2 

11 4 

28 
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1929. Large Seale Var. Experiments, 1929. 


Variety. j 

Average Yield per St. Acre. 

1 Grain 

Brls. St. 

Centres 

(Av. 10 centres) 

Spratt Archer 37/6 i 

12 

9 • 


Spratt Archer 37 No. 3 ' 

13 

3 


Spratt Archer 37 No. 4 i 

12 

15 


A. G.B.3/3/3 

11 

14 1 


Old Irish 

11 

4 

(1 centre) 

July Six-Eowed 

10 

11 

(1 centre) 


No report on, barley found in the Journals for 1930 and 1 931. 
1932. Large Scale Barley Var. Experiments, 1932; 


Yarietv 

Average Yield per St. Acre. 

1 - 


Grain 

i (10 centres) 


Brls. St. 


D. S. K. Binder 

13 7 

— 

Spratt Archer 37 No. 3 

12 13 

— 

Spratt Archer 37 No. 4 

6 4 

— 

Spratt Archer x Goldthorpe No. 1 
Spratt. 

5 14 
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REPORT OF THE SEED PROPAGATION DIVISION, 

1942. 


As in previous years tlie bulk of the barley propagations and other investi- 
gational work was carried out at the Cereal Station, Ballinacurra, Co. Cork, 
in close collaboration with Messrs. A. Gainness, Son &> Co., Ltd., at whose 
Experimental Maltings the malting tests were conducted. The work consisted 
of the usual pure line propagations, large scale variety, balf^drill strip and other 
experiments. 

Pure line propagations of Red Marvel wheat and Black Tartary oats were 
maintained at the Cereal Station and extensiba plots of Red Marvel wheat. 
Victory II and Ardri oats were grown in the neighbourhood of Ballinacurra. 

\VEATHEE COFDITIONS. 

During the month of January the weather was very broken but fine weather 
t/hroughout the whole of February facilitated farm work and wheat was sown 
under good conditions. The first half of March was cold and wet but this was 
followed by a fortnight of warm, sunny weather during which good progress 
was made with the sowing of spring cereal crops. Strong winds with heavy rain 
in early April were followed by a period of bright sunshine accompanied by harsh 
easterly winds which resulted in drought and a consequent check to plant growth. 
The weather broke early in May and cold, wet, squally weather with periodic 
thunder was experienced during the remainder of that month. June brought 
another spell of fine weather, with warm sunshine and excellent conditions for 
baymaking but root crops suffered from lack of moisture. Long periods of close, 
overcast weather occurred in July and crops made good growth during this month. 

Harvesting commenced in August under bad weather conditions. , Following 
heavy rainfall in the first week in September, conditions improved considerably 
although these two months showed a deficiency of 49 hours .of sunshine below 
the average amount. Dry weather prevailed during October and November, 
enabling land to be cnltivated and winter -wheat sown under ddeal conditions. 
By the end of November the drought had reached serious -proportions and heavy 
rain which fell in December was of great benefit to crops and pastures and in 
replenishmg streams and weUs which had run dry. 

BARLEY. 

The method adopted in 1929 in the selection of Spratt* Archer 37 No. 3 was 
again followed in the selection of Spratt- Archer 37 No. 3 and Spratt- Archer 37 
No. 4. This method consists of sowing five grains from every fifth plant of a 
single line in the preceding year. The pure line is thus composed of twenty- 
five, five grain lines. 
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Id addition to the pure lines mentioned above, twenty-five ears of Spratt- 
Arclier 37 No. 3 for experimental purposes and forty-six single line selections 
were cultivated in tbe old Cage at the Cereal Station, BalliDacnrra. These 
were as follows ; — 

Spratt-Arcbei 37/6, Spratt-Arcber 37/6 No. 7, Sprafct- Archer 37 No. 3 11.9^ 
Spratt-Arcbex 37 No. 4 (five grains from each of twenty-five plants), Spratt- 
Archer 37/9, Archer Goldthoipe 4/5/1, Spratt- Archer, Goldthorpe, Old Irish, 
Buxton Malting, Victory, D.S.K. Binder, Plumage Archer, Duck Bill, Hybrid 
No. 1 C, Hybrid No. 4 A, Hybrid No. 4 B.l, Hybrid No. 7, Black Himalayan, 
Kenia, Neils Franchen, Nak* d Barley, Golden Archer 1, Golden Archer 2, Gold- 
berg, Spratt- Archer 37 No. 3 x Victory 1, Spratt- Archer 37 No. 3 x Victorv II, 
Giabion, Pearl, Donegal Six-Rowed, Joly Six- Rowed, Beavens F.112, Beavens 
49/14/3, B. 244, Hybrid 4 B.l. x Golden Archer 1, Spratt- Archer 37/9 x Golden 
Archer 2 No. 1, Spratt- Archef 37/9 x Golden Archer 2 No. 2, Spratt- Archer 37 
No. 3 H.9 X Golden Archer 2 No. 1/1, Spratt- Archer 37 No. 3 H.9 x Golden 
Archer 2 No. I-, Spratt- Archer 37 No. 3 H.9 x Golden Archer 2 No. 2, Spratt- 
Aicher 37 No. 3 H.9 x Hybrid 4 B.l. No. 1, Spratt- Archer 37 No. 3 H.9 x Hybrid 
4 B.l No. 2, Maja, Spratt- Archer 37 No. 3 H.9 3/7, Heaven’s 54/12/3. 

Garden, Field and First Pedigree plots as follows were grown on the farm 
of J. H. Bennett, Ltd., Ballinacurra : — 

GARDEN PLOTS. 

Spratt- Archer 37 No. 3 (25 lines). 

D.S.K. Binder. 

Golden Archer 2. 

Spratt-Archer 37 No. 3 x Victory I. 

Spratt-Aicher 37 No. 3 x Victory II. 

July Six-Rowed. “ 

Hybrid 4 B.l x Golden Archer 1. 

Spratt- Aicher H.9 x Golden Archer 2 No. 1/1. 

Spratt-Archer H.9 x Golden Archer 2 No. 

Spratt-Archer H.9 x Golden Archer 2 No. 2. 

Spratt-Archer H.9 x Hybrid 4 B.l No. 1. 

Spratt-Archer x Hybrid 4 B.l No. 2. 

Spratt-Archer 37 /9 x Golden Archer 2 No. 1. 

Spxf.tt- Archer 37 /9 x Golden Archer 2 No. 2. 

Maja, 

Spratt- Archer 37 No. 3 H.9 3/7. 

Beavens 54/12/3 (S.A. x P.A.). 

FIELD PLOTS. 


Spratt-Archer 37 No. 3. 
D.S.K. Binder. 

Golden Archer 2. 
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Spratt-Arclier 37 E*o. 3 x Victory I. 

Spxatt-AroKer 37 No, 3 x Victory II. 

July Six Eowed. 

Hybrid 4 B.l x G-oIden Archer. 

Spratt-Arober HJ x Golder Archer 2 No. 2. 

Spratt-Axchei H,9 x Hybrid 4 B.l No. 2. 

Spxatt- Archer 37 /9 Golden Archer 2 No. 1. 

Spratt-Archer 37 /9 x Golden Archer 2 No. 2. 

FIRST PEDIGREE PLOTS. 

Spratt- Archer 37 No. 3 (4 acres). 

D.S.K. Binder (i acre). 

Spratt- Archer 37 No. 3 x Victor}^ I {1 acr^). 

Spratt- Archer 37 No. 3 x Victory II (1 acre). 

Joly Six-Rowed (1 acre). 

Hybrid 4 B.l x Golden Archer 1 (l*acre). 

Spratt- Archer H.9 x Hybrid 4 B.l No. 2 (1 acre; 

The produce of these plots will be available in 1943 for further propagation 
and Large Scale Variety Experiments. 

Second Pedigree Plots of Spratt- Archer 37 No. 3 were grown under contract 
with the following farmers in the neighbourhood of Ballinacurra : — 

Brls. Sts. 


M. KelleheTj Geiagh, Ballinaciirra. ... ... 5 8 

R. Scanlon, Geragh, Ballinacurra. . .... 4 6 

P. McCarthy, Castleredmond, Ballinacurra, . . 2 8 

R. Barry, Broomfield, Midleton, ... .. 5 0 

J. O’Reilly, Ballinabointra, Carrigtwohill. ... 3 0 

J. Hegarty, Ballinbeg, Rostellan. .. .... 4 8 

J, Leahy, Innegrega, Ballinacurra. . . .... 5 0 


29 14 


The produce of these plots will be available for distribution as nucleus 
stocks of pedigree seed in the spring of 1943, 

For a number of years the Department has had in operation a soieme 
under which nucleus stocks of Pedigree Spratt- Archer barley are distributed 
each year to members of the Irish Maltsters’ Association and others interested 
in seed barky distribution. Those who obtain such stocks undertalce to have 
them grown with reliable farmers, to buy the produce, if suitable for seed pur- 
poses, and distribute it to growers in the following season. Until this scheme 
360 barrels of Spratt- Archer 37 No. 3 were distributed to the following : — 



Messrs. Minch, Norton, & Co. Ltd., Athy 

5 , Minch, Norton & Co. Ltd., Nenagh 

„ Minch, Norton & Co. Ltd., Bagenalstown . .. 

, Minch Norton & Co. Ltd. Barracore 

„ Minch Norton & Co. Ltd. Stradbaliy 

,, W. B. Nunn &Co. Wexford .... 

„ Beamish & Crawford Ltd., Cork 
„ N. Hardy & Co., Ltd., 72, Park St., Dundalk 
„ P. O’Meara & Sons, Ltd., Thurles 

„ Cairns Ltd., Drogheda 

„ J. Bolger & Co., Ltd., Ferns, Co. Wexford .. 

,5 Birr Maltings, Ltd., Birr 
„ F. A. Waller & Co., Ltd., Banagher 
„ Geo. Read & Co., Roscrea 
„ Joshua Watson & Co., Ltd,, Carlow 
9 , Joshua Watson & Co., Ltd., Leighlinbritige 
„ W. J. O’Keeffe & Son, Wexford 
„ D, E. Williams Ltd., Tullamore 
„ P. & H. Egan, Ltd., Tullamore 
5 , J. & A. Tarelton, Ltd., Tullamore 
„ R. Gibney & Co., Ltd., Portlaoighise 
A. J. M. Reeves, Esq., Athgarvan Maltings, Co. Kildare 
Messrs. North Tipperary Maltings, Ltd., Nenagh . . 

J, Latchford & Sons, Ltd., Tralee.... 


Bris. 

35 

’■16 

'12 

12 

15 

10 

5 

10 

15 
10 
10 
10 
12 
12 
20 
10 
10 
54 
22 
10 
10 

4 

16 
20 


TOTAL .... .... 360 


In addition to the above, the following quantities of seed barley wore also 
distributed : — 

D.S.K. Binder. Brls. Sts. ’ 

To the Agricultural School, Athenry, Co. Galway 6 2 

duly Six- Rowed. 

To the Agricultural School, Athenry, Co. Galway 6 7 

All seed sown at and distributed from Ballinacurra Cereal Station was treated 
with Agrosan powder. 

INSPECTION OF GROWING CROPS FOR SEED !PGRP0SES. 

' In order that those who co-operate *in the Scheme for the Distribution of 
* Pedigree* 'Spiatt- Archer seed might have information regarding-^ the suitability 
oi the produce for seed purposes, the* Department arranged to have the orops 
which were grown* for this purpose inspected by the Agricultural instructors 
beforCiharv^, Forinspection purposes the crops* were divided into l/hree classes: 
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( 1 ) Crops grown from seed obtained from Ballinactirra in 1942 .* ( 2 ) Crops grown 
from seed which was the produce of seed obtained from Ballinacurra in 1941 and 
(3) Crops grown from commerciad seed of Spratt- Archer 37 No. 3. As regards 
(3), inspections were only made in those cases where the Maltsters concerned 
were of opinion that they would not have sufficient seed otherwise and so required 
inspections made of the most promising crops grown from commercial stocks. 

A total of 5,504f statute acres was inspected, of which 5,078 acres were 
reported as likely to produce grain suitable for seed purposes if properly harvested. 
Of the 473|- acres inspected under category (1) 12|- acres or 2.6 per cent, were 
rejected because of 'an undue admixture of wheat, oats and other barley. - 

In category (2) 3,373| acres were inspected and.287|- acres or 8.5 per cent, 
were rejected. The rejections were chiefly due to other barleys having been • 
sown in the same fields, poor crojis, smut and the presence of an undue amount 
of oats and wheat. Under category (3), 1,657|- acres were inspected and 127 
acres or 7.6 per cent, were rejected for the same causes as in category (2).. 

From the number of crops rejected it is apparent that some distributors 
did not take sufficient care in the selection of growers and in having the seed 
properly treated with a fungicidal dressing before it was despatched to growers. 
It is desirable that firms co-operating in this .scheme should exercise care in 
selecting growers and in treating the seed with a suitable powder dressing, - if 
such is obtainable* before it is despatched to the growers. 

LAEGE SCALE BARLEY VARIETY EXPERIMENTS. 

These experiments were carried out at ten centres in seven counties, one in 
each of Counties Cork, Tipperary, Kilkenny, Kildare and Louth, two in Offaly- 
and three in Wexford. The seed used for the experiments was the produce of' 
the First Pedigree plots established at the Cereal Station, Ballinacurra, Co. Cork 
in 1941. The area of the plots throughout was one statute acre, andwthe^seeding 
was at the rate of 10 stones per statute acre. All the seed was dressed with 
Agrosan powder at the rate of 8 ozs. per barrel of seed. The three varieties 
sown at all centres were Spratt- Archer 37 No. 3, Hybrid 4 B.l x Golden Archer 1, 
and Archer. 

Sowing conditions were favourable, and all plots were sown by the 17th April. 

At all centres the seed germinated well and at the end of May there was a 
good braird on all plots. Except at one centre there was very little lodging and 
good crops were produced. At Goresbridge the Spratt- Archer and Archer plots, 
which had been doing well, lodged badly and their yields were considerably 
reduced. 

The names and addresses of the growers, the nature of the soil and sub-soil, 
the crops grown in the two previous years and the dates of sowing and harvesting 
are set out in Table I. 
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In Table II are set out the weights of grain per statute acre, the commeroiaJ 
value of the grain as determined by independent valuers, and the total value 
of the grain, including screenings which were valued at Gd. per stone. 

The values thus determined are not those which would have been obtained 
in the season 1942, during which the price of barley was fixed at 35/- but they 
were based on an arbitrary price range closely related to the fixed price. 

The results set out in Taole ii show that both Spratt- Archer 37 No. 3 and 
Hybrid 4 B.l x Golden Archer 1 gave a higher average yield than Archer. There 
was, however, no significant diderence in yield between any of the varieties. 
As regards the nitrogen content ot the grain the resuirs shown in Table III 
indicate that Spiatt-iircher 37 'No. 3 was significantly lower in nitrogen than 
the other varieties and therefore maintains its superiority in malting quality. 
Since Hybrid 4 E.i x Gulden Archer 1 has no advantage over Spratt- Archer 
37 No. 3 or Archer in yield and is clearly ini'erior to them in nitrogen content 
it would appear to be unworthy ot further propagation. 

BAELIY HALT 'DBiLL STRIP EXPERIMENT. 

in this experiment which was carried out on the farm of Messrs. John H. 
Bennett, Ltd., Spratt- Archer 3V No. 3 was tested against Spratt- Archer 37 No. 3 
X Victory L The trial consisted of tweniy-two strips of each variety, a strip 
being half the width oi the corn dull. To ensure even sowing, the seed in each 
hail of the drill was changed over for the sowing oi the second half of the experi- 
ment. 


The results whicn are set our in Table IV show that while Spratt- Archer 
37 No. 3 X Victory 1 gave a slightly higher average yield than Spratt- Archer 
37 No. 3, the difierenco was not sigmiicaiit. Erom the results oi the analysis 
it is apparent that bpratt-Archer 37 No. 3 x Victory i promises no advantage 
over the standard variety. 



TABLE I, 

LARGE SCALE BARLEY VARIETY EXPERIMENTS, 1942. 
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TABLE 1[. 

LARGE SCALE BARLEY VARIETY EXPERfflENTS, 1942. YIELD AND VALUE OF GRAIN PER STATUTE ACRE 
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Screenings valued at 6d. per stone. 



TABLE III. 

LAEGl SCALE VARIETY EXPERIMENT, 1942. ANALYSIS OF PRODUCE. 
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A^AQE ; [ 83.37 I 19.23 I 35.75 I 1.355 I 54.31 | 18.97 I 36.72 | 1.42 | 54.39 j 18.39 1 38,52 1 1.47 



TABLE IV. 


HALF-DRILL STRIP EXPERIMENT 1912. 


Spratt-Arclier S7 No» 3 x ¥ictory 1* 


Spratt“Arc!ier S7 No. 3. 



sts. 

lb. 


sts. 

lb. 

a; . .... 

3 

n 

B, 

3 

74 

C 

3 

6J 

b. 

. . ‘ 3 

71 

c. ... 

3 

12 

D. 

4 

5 

E 

3 

10 

d. 

... 3 

10 

e 

3 

13 

F. 

3 


G. 

3 

7 

f. 

4 


§ 

4 

0 

H. 

... 3 

3 

I 

3 

3 

h. 

3 

9 

i. . . 

3 


J. 

3 

9 

K* . 

3 

n 

j- 

3 

11 

k 

3 

6 

L. 

3 

2| 

M. ... 

3 


1. 

3 

5 

m 

3 

U 

N. 

.. 3 

2 

F 

3 

u 

n. 

3 

2 

P 

3 

m 

Q. 

2 

4J 

B 

3 

1 

q* 

3 

2 

2^- 

3 


s. 

3 

0 

T 

. . 3 

5 

s. 

3 


t 

.. 3 

5 

V. 

3 

6 

W 

3 


V. 

3 

5 

w 

3 

H 

X. 

3 

5i 

y. 

. 3 

3 

X* 



64 

TOTAL 

76 

m 


TOTAL . . ^ 75 

24 

AVERAGE : 

48.93 ib. 


AVERAGE : 47.84 ib. 

Average Moisture % 



19.6 



20.3 

Average Mtrogen % 


1.31 



1.19 

Average weigM of 1,000 corns (grms),... 

37.7 




37,1 

Beiative Malting Quality 

a 


98.8 




100.0 



SMALL SCALE QUANTITATIVE EXPERIMENT 1942. 


This experiment was conducted in the Cage at the Cereal Station. Eight 
selections of Spiatt- Archer 37 No. 3 were sown in a series of randomised blocks, 
there being fourteen replications of each variety. 

The results set out in Table V show that Spratt- Archer 37 No. 3 Selection 
VII gave the highest average yield of grain and was significantly superior to the 
standard variety. The analytical results do not show variations of any account 
as between the different selections. 


TABLE V. 

SMALL SCALE QUANTITATIVE EXPERIMENT, 1942. 
Average of Fifteen Plots. 


VABIETY 

No. of 
Plants 

No. of 
ears 

Weight 
of ears 

Weight 
of Grain 

Nitro- 
geii % 

Weight 

of 

nooo 

corns. 

Relative 

Malting 

Quality 

Spratt- Archer 37 No. 3 
ist Pedigree 

73.7 

155.1 

186.8 

UT.S 

1.26 

37.2 

100.0 

do. 

Selection I. 

63.0 

144.3 

186.4 

146.S 

1.42 

37.0 

99,5 

do. 

II. 

74.5 

156.3 

187.1 

149.1 

1.35 

37.3 

100.2 

do. 

III. 

67.9 

150.1 

183.7 

145.2 

1.33 

36.5 

100.2 

do. 

„ IV. 

69.1 

154.5 

193.7 

153.4 

1.40 i 

36.8 

lOi.O 

do. 

V. 

69.8 

156.5 

189.3 

152.9 

1,38 

37.3 

101.3 

do. 

VI. 

72 

156,7 

194.8 

156.6 

1.35 

36.8 

100.0 

do. 

vn. 

81.9 

173.7 

193.1 

100.8 

1,34 

37.0 

101.1 


WHEAT. 

With the object of providing a suitable stock for distribution in districts 
where spring wheats are generally sown, extension plots of pedigree Red Marvel 
wheat were sown on the following farms 1942 

Wm. Tait, Buckstown, Rostellan. .... .... .... 4 acres. 

Wm. Tait, HermitagOj Rosteilan .... .... .... 8 „ 

Under the Scheme for the distribution of pedigree Red Marvel seed wheat, 
stocks of this variety which were produced in the Ballinacurra district in 1941 
were distributed to the undermentioned on condition that the produce will be 
used for further propagations in 1943 : — 
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Irish Sugar Beet Growers* Association, Ltd., Garlow. 

Messrs. W, P. & R. Odium, Ltd., PortlaoigMse. 

Messrs. Mincli, Norton & Co., Ltd., Monasterevan. 

OATS. 

Pur© Line : — A single plant selection and a garden plot of Black Tartary 
oats were grown at the Cereal Station in order to retain a pure line stock of this 
variety. 


DEPARTMENT’S EXTENSION PLOTS. 

In order to have availaWe stocks of pedigree seed oats for merchants and 
others interested in the distribution of pedigree seed, stocks of Ardri and Victory 
II oats were grown under agreement with selected farmers in the neighbourhood 
of Ballinacurra. These stocks were grown, harvested and threshed under the 
Department’s supervision. The produce was kiln-dried, cleaned and made 
available for distribution in the spring of 1943. 


The following are the names and addresses of growers, together with the 
acreages and amounts of seed sown : — 


ARDRI. 

acres; 


^Wm. Tait, Buckstown, Rostellan .. 7 

Hegarty, Bailinbeg, Rostellan . . 4 

P. O’Keefie, Ardra, Rostellan .. 4 

J, Barter, Inohiquin, Killeagh .... 10 

S. Northridge, Ballyniacsliney, Midleton . C 


brls. sts. 
8 0 

4 8 

4 8 

n ‘ G 
G 12 


31 35 6 


*^jThe seed sown at these centres was obtained from the Albert Agricultural 
College, Giasnevin, Dublin. 


VICTORY II. 


yMm, Tai^* Hermitage, Eostjellan .... 

'■acres. 

7 

brls. 

8 

sts. 

0 

M. Kelleher, Geragh, Ballinacurra .... 

5 

5 

: 10 

E. Scanlon, Geragh, Ballinacurra .... 

4 

4 

8 

. R. Barry^ .Broomfield,, Midleton 

8 

• 9 

f 2 

Tt. Twomey, Ballintubber, Garrigtwohill 


. 6 

. 4 

Mrs. Fenton, Kiliacloyne, Garrigtwohill 

3 

3 

6 

T.‘Cai%,<l[ood«tock,'GMrigtwohill 

^ 4 

^ 4 

/ 8 


.,36i 

.41 

' 10 
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SCHEME EOR THE DISTBIBHTIOH OF PEBIGREE STOCKS OF 

SEED OATS. 


Under the Department’s Scheme nucleus stocks of pedigree Victory II and 
Ardxi, which were propagated in the Baliinacuira district in 1941, were distri- 
buted to Seed Merchants and others in the spring of 1942. 

These pedigree stocks were supplied to merchants on condition that they 
would undertake to have the seed grown by reliable farmers, to purchase the 
produce, if suitable, and to retain it for seed purposes. In order to facilitate 
merchants, the Department arranged for the inspection by the Agricultural 
Instructors of the growing crops. Reports received at the end of the 1942 season 
indicated that in practically all cases the crops grown from the pedigree seed 
were likely to produce grain suitable for seed purposes. Consequently, merchants 
who participated in this Scheme and who took sufficient care in the selection of 
growers and in the subsequent handling of the produce, have large stocks of high- 
class home-grown seed oats .available for •sowing in the spring of 1943. 

Under the above Scheme, foundation stocks of pedigree seed oats were sup- 
plied to the following in 1942 : — 


ARDRI. 

The Superintendent, Agricultural School, Athenry, Co. Galway. 
The Superintendent, Agricultural School, ClonaMlty, Co. Cork. 
Messrs. M. Kelleher & Sons, Ltd., Tralee, Co. Kerry. 

„ W. Drummond t Sons, Ltd., Dublin. 

Universal Providing Stores, Edenderry. 

„ Latchford & Sons, Ltd., Tralee. 

Enniscorthy Co.-Op. Agricultural Society, Enniscorthy. 
,, E. Dowley & Sons, Ltd., Garrick- on-Suir, Co. Tipperary. 

J. H. Roche & Sons, Ltd., William St., Limerick. 

„ D. E. Williams, Ltd., Tuilamore, Offaly. 

„ Buttons, Ltd., 1, South Mall, Cork. 

„ J. H. Bennett, Ltd., Baliinacurra, Oo. Cork. 

,5 0. F. Belle w Ltd., Drogheda, Oo. Louth. 

„ M. Rowan & Co., Ltd., Dublin. 

„ D. O’Connor, Ltd., Upper William St., Limerick. 

J, Cunningham, Ballacolla, Laoighis. 

„ D. Daly, Earl Street, Mullingar. 

M E. & F. McLysaght, Hazelwood, Mallow. 

„ T. McKenzie & Sons* Ltd., Pearse St., Dublin. 

„ Donaghmore Co. Op. Creamery, Ltd., Ballybrophy. 

Shelburne Co, Op. Agricultural Society, Ltd., Oampile. 

„ J. Callaghan k Sons, Glanworth, Oo. Cork. 

„ J. Fitzgerald, Drumcollogher, Charleville, Co. Cork. 

„ H. P, Cotter, Agricultural Instructor, Roscommon. 

„ Irish Sugar Beet Growers? Association, Ltd., Carlow. 
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VICTORY II. 

The Snpeiinteixclent. Agricultural School, Athenry, Co. Galway. 

The SupeTiuteuclent, Agricultural School, Ballyhaise, Co. Caran. 

The Superintendent, Agiiciiltural School, Clonakilty, Co. Cork. 

Messrs. M. Kelleher & Sons, Ltd., Tralee, Co. Kerry. 

„ Lcatchford & Sons, Ltd., Tralee Co. Kerry. 

,, J. CallagliOrP & Sops, Ltd., Glanworth, Co. Cork. 

,, H. Good & Co., Ltd., Kinsale, Co. Cork. 

„ J. H. Bennett, Ltd., Balliiracurra, Co. Cork. 

,, McKenzies, Camden Quay, Cork. 

,, Uiiiversal Providing Stores, Edenderry. 

,, Mitchelstown Co. Op. Agricultural Society, Co. Cork. 

„ Enniscorfchy Co.^Op. Agricultural Society, Co. Wexford. 

,, Shelhurne Co. "Op. Agricultural Society, Ltd., Campilo, 

„ E. A. Vralier & Co., Ltd., Banagher. 

,, B. Dovdey & Sons, Ltd., Carrick-on-Siiir, Co. Tipperary, 

D. E, Williams, Ltd., Tiillamore, OHaly. 

,, Rowan & Co., Capel Street, Duhlln. 

,, IV. Drummond k Sons, Ltd., Dublin. 

J. P. Hopkins k Sons, Ltd., Wicklovv. 

„ D. Daly, Earl Street, Mullingar. 

G. Byrne, Bree, Ballyhogue, Enniscorthy. 

,, 1. H. Smyth, St. Johnston, Co. Donegal. 

,, Irish Sugar Beet Growers’ Association, Ltd., Carlow, 

The Albert Agricultural College co-operated with the Department in the 
working oi the ioregoing scheme, and stocks were distributed as follows : — 

GLASNEVIN SUCCESS, 

J. H. Bennett, Ltd., Ballinacurra, Midleton, Co. Cork. 

Jeremiah Milner, Ballineen, Co. Cork. 

Mrs. Drummond, Rathaldron Castle, Navan, Co. Meath. 

Major E. M. Connolly, Castletown, Ceibridge, Co. Kildare. 

Agricultural School, Athenry, Co. Galway. 

Agricultural School, Ballyhaise, Co. Cavan. 

Agricultural School, Clonakilty, Co, Cork. 

ARDRI. 

The Cereal Station, Ballinacurra, Midieton, Co. Cork. 

Patrick O’Keill, Ballintee, Dunamaggin, Co. Kilkenny, 

T. Lucey, Sillogue Farm, Gibbstown, Co. Meath. 

L. Kavanagh, Balkinstown, Kurney, Co. Kildare. 

T. Brophy, Ballyguxteen, Castle warren, Co. Kilkenny. 

E. O’Brien, Hill House, Tinny Cross, Tuilamore, Offaly. 

J. S. Leonard, Bailoy, StamuUen, Co Meath. 
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POTATO (AEDEE). 

Agricultural School, Athenry, Co. Galway. 

OATS HALE-DEILL STEIP EXPERIMENT. 

In this experiment which was carried out on the farm of Messrs. John H. 
Bennett, Ltd., Ardri was tested against Victory 11. The trial consisted of twenty- 
two strips of each variety, a strip being half the width of the corn drill. To 
ensure even sowing, the seed in each half of the drill was changed over for the 
sowing of the second half of the experiment. 

The results which are set out in Table VI show that Ardri gave a slightly 
higher average yield than Victory II, the difiterence was not, however, significant. 
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TABLE VI. 

OATS HALF-DEILL STRIP EXPERIMENT, 1942. 



f ICTORY 11. 




AR»R1 





sts. 

lb. 



fits. 

lb. 

a. 

— .. . • 

2 

10 

B. 


2 

ill 

C 


2 

11 

b. 


. . 2 

111 

c. 


2 


D. .. 



2 

r>l 

E 


2 

n 

d. 


2 


e. 


. 2 

lOi 

E. . . 


. 3 

1 

a . .. 


2 « 


f. , 


. 2 

8 

g. . . 


2 

8 

H. . 


2 

Hi 

1 


2 

6^ 

b. 


2 

12i 

i. .. . 


2 


J. ... 


2 

5 

K 


2 


3- • • 


. . 2 

7 

k 


2 


L. 


2 

0 

M 


2 


1- 



. . 2 

7 

in. 


2 

2 

N. . 


2 

Oi 

P. . . , 


2 


n. 


. .. 2 

2i 

P 



2 

li 

Q. .. 


2 

9 

R 



2 


q. .. . 



, 3 

Oi 

r. , 


2 

0 

S. . 


2 

0 

T. ... 


2 

5J 

B. 



2 

9 

t. . . 


2 


V. . 


2 

10 

\Y. . . 


c> 


V. 


2 


w. . 


o 

u 

X. ... 


. .. . 2 

0 

y. ... 


i 

13 

X. 


, . .. 1 

12| 


TOTAL: 

53 

2 


TOTAL: 

55 

5i 


AVERAGE : . 

33.82 lb. 


AVERAGE : 

35.25 lb. 


FLAX. 

At the Cereal Station, Ballinacurra, extension plots of the following linseed 
varieties were grown ; — 


Bison, Buda, Redwing, Newlands, Rio, Argentine Linseed, Boley Golden, and 
for comparison with these from the point of view of seed production the following 
fibre varieties were also grown Liral Prince, Liral Crown and Concurrent. 
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CHARACTERISTICS OF SOME IRISH ORCHARD SOILS IN 
RELATION TO APPLE TREE GROWIH 

BY 

THOMAS WALSH, Pli.D., M.Agr.Sc., and EDWAEl) J. CLAEKE, 
B.Agr.Sc. (Hort) (Uuivtii'sity College, .Dublin) 

INTEODUCTION 

f 

Aithougla the apple has been cultivated in* private gardens in Ireland 
for centuries, tiie first real attempt to de\^lop fruit production on a com- 
mercial scale was tliat made in 1904. In that and subsequent years, a 
nuiiiber of trial orchards were laid down at selected centres, the principle 
of planting being that followed in K'ent, England, and the varieties used 
were Bramiey’s Seedling, Newton Wonder, Lane’s Prince Albert, Early 
Victoria, Allington Pippin, Worcester Pearmain and Beauty of Bath. While 
some of these trial orchards were laid down in an unsuitable environment 
and although some others were greatly neglected, proof was produced that 
the commercial production of apides in this country was a feasible pro- 
position. In the intervening years a considerable extension in fruit growing 
has taken place, most attention being devoted to the planting of culinary 
varieties. As a result of this the position to-day is such that the domestic 
need for cooking apples is practically satisfied over the period August to 
il^Iarcli (and if storage facilities were improved capable of being satisfied 
for a considerably longer period), while the home production of dessert 
apples is altogether inadequate to meet our normal requirements in this 
respect. 

This concentration on the growing of culinary apples, mainly Bramley^s 
Seedling in the past appears in part attributable to the fact that this 
variety especially, on account of its vigorous constitution did very well in 
the great majority of orchards, and in part to the assumption which 
dominated in orcharding until relatively recently that it was impossible to 
produce dessert apples in this country of a quality capable of competing 
with imported fruit. Now-a-days, however, it is realised that when suffi- 
cient attention is paid to certain factors of prime importance dessert apples 
of a quality second to none can be produced economically here. To achieve 
fliis, it is essential to realise that the successful cultivation of apples is a 
highly specialised job involving xnany considerations as to suitability of 
location, soil type, manuring and treatment. 

Other factors of major significance ,snch as climate, aspect and topo- 
graphy being favourable the nature of the sod is of predominant impoi^tance 
in determining productivity. Consequently, orchard planting involving as it 
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dues coiisiderubie expenditure ol uioiie} niid energy over u lung crupping 
period necebsitnies tiie most etheieut possible utilisation ol sod resourco.s. 
No niatler liow suitable other conditions may be, if tlie soil at planting time 
IS of such a nature as to inhibit healthy growth, disappointing results niusti 
necessarily ensue. The fact that a soil may produce farm crops successfully, 
does not by any means indicate that it is suitable for orchard phmting, 
where depth of soil, physical condition and nutrient status throughout tlu^ 
region of root penetration are of sucli fundamental importance, in ifu'. 
utilisation of Irish soils for fruit production in the past, this dot's imt by 
any means appear to have been fully appreciated as there Is little doubt 
that if it had, there are many existing ombards w'hich would never have 
been planted, and many highly productive ones atlorniiig sites at prestuif, 
not utilised, but highly suitable for this xiurpose. While apples of sujierb 
quality are produced in abundance in some orchards, tlicre arc otliers which 
either yield very inconsistently or produce fruit of inferior quality. In many 
instances, also the productive life of ap^ilc trees lias been uneconomical ly 
short;. These instances of bad husbandry are invariably attributable to 
eitlier planting unsuitable sites or subsequently treating as regards manuring 
in a manner inconsistent with the nutrient demands of the imes a,ud tfu', 
nutrient sujiplynng relationships of the soil. Lack of information as io Ifie. 
iiil'iereiit qualities of our soils coiiduciv'o to satisfactory growth a,U(l pro 
ducfcivlty has indeed been \ery delrimontal to successful orcliai'ding in ibis 
country. 

In cent policy with regard to ap^ile xiroducitou Iktc stamis tio lie in 
the direction of making ourselves self-siqiporting over the longi^st possilih^ 
period with regard to botli culinary' and dessert apxdos, Hclunnes afnu'.d at. 
obtaining a considerable extension of the area under fruit with this obji^ci- 
in view' have been inaugurated in recent years. In order to avoid as far as 
Xjussible tlie mistakes made in the past there is an obvious need before any 
such extension can be confidentiy embarked on to riuiko a,va,ilable to all 
interested, information as to the soil tyqies most suitable, and the nuuuirial 
Xiractices in relation to such soil types whicli are most efficient for the 
purjiGse. In some countries detailed attention has been devoted to iho 
collection of such information and has according to various authorities on 
the subject proved invaluable in placing soil utilisation in fruit ])roduction 
on an efficient ordered basis. 

The w^ork being reported on in this paper has ensued as a result of a 
preliminary survey- designed to investigate the relationship of ax)])lc tree 
growth to soil ty|)e in some Irish orchards. It is hoxiecl eventually to xiro- 
vide information wffiieii wdll serve as a guide to prosiiective orchardists and 
prove a means of assisting present growers towards better crops. 

Wetliocis of Invostlgatlon : By the interjiretation ol data derived from 
-soil and pomological surveys carried out on existing orchards of known i 
histoTv as regards planting and management, a logical means is available 



lio enable tiie segregation of those factors of most importance in contributing 
to bad growtii, faiku'e and certain physiological expressions of malnutrition 
on the one hand, and good growth and success on the other. In the 
autumn of 1941, a number of orchards in the counties of Kilkenny, Water- 
ford and Tipper were visited. The orchards examined were on soils of 
different geological formations and consequently varied appreciably as to 
fundamental type. Unfortunately, the soils in the areas surveyed had not 
previously been classified and consequently, the work to be carried out 
involved supplying information in this respect. However, field examination 
revealed a close relationship betw^een many of the soils examined and 
those described as “Brown Limestone” and “Brown Earth" by Gallagher 
and Waisli (2). This was further verified on analysis. No soils of the 
Bodsol class w'ere encountered. Various aspects, of tree growth vigour 
such as height, branch spread, foliation, and fruiting ability both as regards 
quality and quantity, w^ere recorded. Particular attention was devoted to 
foliage examination for the detection of symptoms indicative of nutrient 
deficiency. Unfortunately, due to limited facilities it was found impossible 
to obtain a complete picture of tree vigour as measured by detailed records 
of extension growth and root development. The utility of sudi information 
has been amply demonstrated by many investigators and is of particular 
significance when considering the type of root stock most suited to apple 
varieties in difi'erent soils. It is hoped to ]ia\e an opportunity of investi- 
gating this aspect of the problem at a later date. 

Field Study of tlie Soils: The thorough examinution of the soil of any 
one orchard demanded in the first instance a preliminary survey of the 
area to determine any significant variations which might be present. This 
was Iolio\VGd by llie digging of a pit in a situation selected as representative 
in order to expose for examination a soil profile. As most of the orchards 
were of limited size in only very few instances was any significant lack of 
uniformity in the soil in any one plantation noticed. While it would 
have been very desirable to have excavated the pit to a considerable depth 
in order to make a complete record of all the significant features of the 
profile (in addition to recording root distribution) it was found that soil 
tyj)e could be suificiently \vell identified for the purpose of the investigation 
by the presence of certain distinctive characteristics when an excavation 
of some *2' to 8' was made. Subsequent examination was carried out and 
appropriate notes recorded according to the procedure described in a previous 
issue, of this Journal by Walsh (7), such features as colour, structure, 
texture, drainage properties and distribution of calcium carbonate (if any) 
receiving particular attention. Wherever possible data as to the relation 
of the orchard soil to the type of general distribution in the district, through 
the examination of profiles exposed in quarries, embankments, etc,, was 
obtained . 

Metfiocis of Sampling and Analysis S Soil sampling being carried out 
with two main objects i.e. (a) to enable characterisation as to fundamental 
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type; (b) to allow of the uyseskiiiient of available tiuirietils, U)taJ siit.ru^i^eii, 
carbon, pH etc., both throughout the proHle and tor (he yuihict'. soil oi 
the orchard as a wlioie, it had to be varied according to these deoiands. 
Where tJie- prohlc was divided into “horizons,” each liurizoi) was sauiplcd 
liidividuaily. Most of the soils investigated wore not so divttled liowevtn-, 
being of the “brown limestone” or ‘‘brown earth” types. Thesci were 
sampled by taking samples from each successive 6" (oi‘ other appropriated 
seeiioii of the soil the depth of sampling etc., heing (‘videiit Irom the results 
recorded in the tables herein preseJited. Bainpiiug of su rbua' soils for itie- 
piirpose of determining general nutrient status etc., <ind for some other 
special purposes as mdicated later wvis carried out as dcscnl>ed by Walsh (7). 

xlfter conventional treatment of tlie sod samples ns to drying and 
sieving on reaching the laboratory, ai)propriate physicnf and chemical 
analyses were, with a few e5:cepbions, earned out in accordanci^ with recog- 
nised procedures. The pliysical determinations naule consisti'd of 
Hiechanicai analysis by the method ^proposed by the x\gricultura.l Kducation 
xissociation in 1927 stones and gravel being recorded as io amounti pri'sent 
and geological nature. As assistance for carrying out .‘inn lysis wn.s very 
limited it was only found possible to study the mecha.uu'M‘i! c.oin j)osition 
of a selected sample from each protiJc but as no mabcuhii diffm'ejn'.es 
throughout each profile in this respect were evident the rosuH-s <ian be 
considered representative . 

Structural stability wa.s invcstiga.ted according to the proctulun^. ui;i}ise,d 
h\ (failagher and Walsh (B) in studying the state of lloccuilatlon of sonu'. 
Irish soils. This latter method consisted of shaking a, qinuitity of air-dried 
soil ( < 2 mm. ) with carbon dioxide free water in such proportion as cor n vs- 
pond to a 2 per cent, dispersion of the soil, for 40 hours, after wTicIi samples 
for silt and clay were withdrawn! us in mechanical analysis. In addition, 
the effect on flocculation of carbon dioxide was carried out hi a similar 
manner by treating carbon dioxide free suspensions with this gas 
lor 5 minutes, and subsequently sampling as above. “Clay Traction” 
separation and analysis was carried out as described by Oallagher and 
Walsh (2) and the results presented in a similar manner. It should be 
noted that The ratios derived from these results are molecular ratios. In 
soil type characterisation it is universally recognised that analyses carricKl 
out on the clay fraction of soils are of fundamental importance. Tliis arises 
from the fact that the effects of weathering are mainly reflected in the ('con- 
stitution of this fraction. Moreover, it is the seat of many vital reactions 
concerned writli the absorption and release of nutrients, in addition to 
exerting a profound influence on soil structure. While in general all tin', 
samples of a profile down to the depth of sampling were subjected to 
study in this way in a few instances, only one sample selected as repref 
sentative w^as analysed. Tliis is evident in the text. 


Assfissraent .of Nutrient Status: Jn determining the nutrient status 
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of a soil for the purpose of growing an ordinary agricultural crop it is usual 
to devote niain attention to the surface soil to a depth of some 6-9"', As 
apple tree roots penetrate deep into the ground it is obvious that much 
of their nutrient supply will be drawn from the lower or subsoil region 
of the profile and hence, the nutrient supplying power of this sphere is of 
considerable importance. Consequently, in this study attention was de- 
voted to tile assessment of the nutrient status both in selected surface 
samples and throughout each profile. The method adopted for this purpose 
was that of Morgan (4) modified for the determination of phosphate as 
suggested by Walsli (7). Various aspects of the efficiency with which this 
procedure enables a knowledge of the available nutrients in Irish soils to 
be obtained ha\e been discussed previously (7), when it was concluded 
that ill this manner very valuable data can be collected. At an early stage 
in this investigation it became apjiarent th*at the physiological condition 
of apple tree foliage known as '‘leaf scorch’' was of considerable importance 
in many orchards. In devoting some special attention to this condition the 
relation of tlie incidence of scorch to tlie question of the fixation of potash 
in an unavailable form in the soil both as occurrhig naturally and as accen- 
tuated by drought, was deemed worthy of study. The potash immobilising 
power of a number of soils was determined by treating 10 grin, of air-dried 
soil ( < 2 mm ) with 5 c.c. of a .112 per cent solution of potassium ruilpliate 
i.c. equivalent to manuring at tlie rale ui 10 cut. per acre. After tiiorough 
mixing, soil and solution were allowed to remain in contact for some time, 
extraction with 15c. c. Morgan’s Solution and estimation of potassium 
in the extract being then proceeded witli. In a few instances some of the 
soils after treatment relative to manuring as above, wore dried on the 
water bath, re- wetted with distilled water and dried again, this being re- 
peated three tunes. After extracting aca^ording to Morgan's (4) technique, 
the effect of drying on potasli immobilisation was recorded. In addition 
tlie ability of some of the soils under investigation to fix potash in a water 
insoluble form has received attention. To achieve this 10 grm of soil 
( < 2 mm ) were treated with 20 c.cs. of a .02*'^ per cent, solution of 
potassium sulphate. After mixing thoroughly and allowing to stand for some 
time filtration was carried out and the amount of potassium in the filtrate 
determined. The difference between the concentration of potassium in the 
original solution and filtrate represented the amount absorbed. The results 
from these studies are presented in Table TI, and are essentially of but a 
preliminary nature. 

Cienerai Analysis: Nitrogen was estimated on selected samples by the 
Kjeldahl method, carbon by the wet combustion method as modified by 
Dixon (1). pH by the quinliydrone electrode, calcium carbonate on material 

of < 1 mm diameter by the use of Collins calcimeter and such other data 
as are recorded in the text by usual methods. Organic matter veas cal- 
culated by multiplying the percentage carbon by the conventional factor 
of 1.724. 
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Presell tat ion of Results: In recording soil and pomological data, the 
orchards visited have been named according to county. The following list 
is an index to the orchards, their general location and the numbering of 
the soil samples collected: 


County 

District 

Orchard No, 

County 

District 

Orchard No. 

Kiitenny 

Goivran 

K.l 

Tipperary 

Knockiofty 

T.2 



K.2 



T.3 


Thomastown 

K.3 

)> 

ArdSnnan 

T.4 


Knocktopher 

.K.4 

Waterford 

Ballyduff 

WJ 

}} 

Piltown 

K.O - , 

»» 


W.2 



K.6 



W.3 



K.7 


1 

WA 



K.8 



! W.5 

» j 


K.9 






K.10 

JJ 

Diingarvaii 

W.6 

Tipperary 

Knockiofty 

Ta j 

ff 

1>9 

W.7 


in preseiitiiig results fur nutrient status tietermuiations the following 
system of abbi'e\uitioii has been adopted: — 


< EL « Less than Extra Low EL = Extra Low VL -Very Low L -Low 

M=Medium MH = Medium High H =High VH -Very High 

EH -Extra High 

In recording the results for ITiospliate status the figures in brackets 
thus VL (Vi) indicate the amount in lbs. per acre of available P 2 O 5 present 
i.e. in this instance T21bs. per acre. In addition to the above manganese 
lias been recorded as 

Neg. -Negative (less than 2 lbs. per acre). 

Tr. -Trace (2 lbs. per acre) and 

Tr. = (approximately 3 lbs. per acre). 

ORCHARD KJ. (GOWRAM DISTRICT). 

This orchard of some 23 acres in area was planted about the year 
1903, the varieties used being Bramiey s Seedling, Lane’s Prince Albert, 
Lord Derby, Newton Wonder, Gascoyne's Scarlet, Aliington Pippin, 
Worcester Pearmain and Blenheim Orange. The trees are of bush 
and half standard forms and are probably on crab stock. With the 
exception of some thinning out routine pruning was not practised. 
Winter and scab sprayings were followed according to usual procedure. 
With the exception of one portion (western) wdiich prior to being laid 
down to grass some 12 years ago was inter row-cropped with mangels and 



potatoes, tills orciiard lias been in grass since planting, tlie herbage wliicli 
IS of a rather inferior type being removed through grazing and mowing. 
iManuring consisted of the application of a total of 12-1 4ibs. of 

sulphate of potash per tree applied in three or four dressings over a period 
of eleven years, the last application taking place some four years preAUOUS 
to our visit. 


POMOLOGICAL OJB8EiiVATiON8. 

Tree Gfowtli: Stunting mis general and severe, some varieties being 
much more deieteriously affected hi this way than others ; Worcester Pear- 
main and Lane’s Prince xAlbert in particular being very much undersized. 
In this connection also differences w^ere evident in different parts of the 
plantation, growth being somewhat better in the ceiitral than in the eastern 
and western sections with the exception of the variety Gascoyne’s scarlet 
in the latter (which had been manured with dung each year). On an area 
of some 2-B acres, where drainage w-as impeded, growth was particularly 
bad, many trees having completely failed. 

Lack of vigour was particularly well rellocted in the extent to whicli 
young growth had developed, being practically negligible in Worcester 
Pearmain and Lane’s Prince Albert, very weak in xAiiington Pippin and 
subnormai for Brainley’s Seedling. The only variety exhibiting growth 
approaching normal, except in the case of the preferentially manured Gas- 
coyme's Scarlet indicated previously, was Jjord Derby. 

Foliage: Probably the most striking feature of the foliage of prac- 
tically ail trees in the plantation was its sparseness, much bare wood being 
evident everywhere. Moreover, with few exceptions, the leases were of a 
yellow-green colour, being considerably reduced in size, poor ni quality 
and quantity. The outstanding exception in this case was the variety 
Gascoyne’s Scarlet when treated as previously intimated. In no instance, 
was typical ‘Teaf scorch” developed, though some bronzing generally 
accompanied by irregular biotcliing was a^jparent on the foliage of a few 
trees of Lane’s Prince Albert. Premature defoliation was severe and gen- 
eral, this again being particularly marked on Worcester Pearmain and 
Lane's Prince illbert, mere tufts of leaves remaining at shoot tips of the 
great majority of trees. Allington Pippin and Bramiey’s Seedling were 
also very badly affected in this respect, trees of the latter variety in one 
part of the orciiard being practically denuded of foliage. Generally, 
throughout the plantation spray injury to foliage was marked. 

Cropplni: An outstanding feature of the fruit in this orchard was 
the extent to which colouring had taken place even Lord Derby, which is 
normally quite green, developing a distinct red colour. Worcester Pearmain 
fruits were of a brilliant red hue and of sw’eet flavour while Lane’s Prince 
Albert was also exceptionally highly coloured. Considerable reduction in 
the size of fruit was however, obvious and the yeild in this (1941) season 
was very small. 
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In. general, it was apparent tliat cropping potential was low due to 
Ui) a deiinite tendency towards dying ofl: of spurs on tiie older parts of 
the trees and (b) to the production of puny undersized fruit buds which 
were inclined to shrivel and die oS, particularly on the older wood. On 
in any trees only wnod of two and three years old was productive. 

General: of the culinary varieties Lord Derby (in particular) and 
Newton Wonder reacted best under the existing conditions. Lane’s Prince 
Albert responded badly while Braiiiley’s Seedling occupied an intermediate 
position, it was very obvious that the dessert varieties Allington Pippin 
and Worcester Pearmain reacted very unfavourably to the existing growth 
conditions. Diseases such as canker and scab wxTe notably absent ihougb 
some trees Avere badly covered with lichens, 

BOIL. 

The parent material of tins soil is mainly drift derived from 
Carboniferous formations the underdoing rock being Lower Carboniferous 
Liiuestone. At present tiie stones and gravel found in the surface three 
feet of soil reflect this geological origin, being composed of carboniferous 
shale, flint, grit, mid limestone with some quartz. Preliminary examination 
revealed the existence of cue main soil type over the whole area tliougii this 
varied somewhat according as drainage was free or impeded. The iioriual 
soil developed under conditions of relatively free drainage is oC a grey brown 
colour to a deptli ut 2-P below wiiicli it takes on a. somcwlait blue iiuc. 
Very ilttio difference in colour is evident between surface and subsoil, 
the latter, however, becoming somewlait more brown at a depth of 1 i'. 
Texture is reasonably uniform throughout, stones and gravel being present 
111 considerable quantity. The general topograjihy is moderately uudulatiiig, 
sliglit depressions wliere the soil shows evidence of water logging, occurring 
in some instances. Where this does occur it would appear to be not so 
much due to the impermeabilit} of the soil as to lack of facilities to carry 
off the surplus water. In digging tliis (normal) soil it was noted to be 
very hard. Samples were taken in depths as indicated in the text, this 
profile being described as Profile (a), and its location a grass patch con- 
tinuous with the main orchard. 

As mentioned previously, some 2.3 acres of this orcdiarcl is occupied 
hy a soil showing evidence of bad drainage. Though situated in a slightly 
depressed posifion, tiie topograpliy of this area is not very noticeably differ- 
ent from tlial of the orchard in general. The surface soil of some T in 
depth is of a blackish grey-brovTi colour with no distinctive structure. As 
compared willi the normal surface soil of the orchard, the difference in 
colour is quite distinct. Below this surface soil is a “gley” horizon, in 
wliifli tlie soil is of a somewhat grey colour through wliich are interspersed 
rusty brown specks. In some part.s of this badly drained area, this horizon 
is of a somewhat more grey-brown colour than that described above, this 
being particularly obvious near the junction with the normal type, though 
mottling still persists. This horizon has a rather compact structure and 
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on the average is some 9'" in depth. Below a. depth of 16'" the soil is of 
a blue-grey colour, of compact structure and rather stoney, the majority 
of tlie stones present being limestone. Ail evidence points to the existence 
of a high fluctuating water table in this region. Sampling was carried out 
at the depths indicated in the foregoing, the profile of this area being re- 
corded as Profile (b). 

In addition to the sample taken as above some others, mainly composite 
surface samples were collected for the purpose of nutrient and general 
fertility assessment. The results of all the analyses are presented in the 
following : 


Mechanical Analysis: 


Profile 

Sample 

Clay 

Sill. 

Fine Sand 

9 

Coaf?e 

Sand 

CaCOg 

Hyc.HoO 

loss m 
Solution 






0- 

0' 

O' 

% 




,o 

'0 

/i> 

o 

/O 


(a) 

22'’' 

24,4 

21 .8 

37*2 

14.1 

Tr. 

2.4 

0.7 

(b) 

7"— 16" 

15 0 

1 

12.5 1 

i 

1 

34.5 i 

32.2 

2,0 

1.4 

1.0 


Clay Fractions: 


Profile 

Sampie 

Ignition 

loss 

% 

S1O2 

AloOg 

^^2^3 

T1O2 

Si02 

Si02 

S1O2 . 

AI2O3 

% 

O' 

J'O 

% 

0 / 

/O 

RoOs 

AI2O3 

Fe2<^3 

Fe2^^3 

(a) 

0"— 6" 

13.86 

1 47.18 

22 52 

1 

9.83 

1 

0.71 

2.8 

3.0 

12 .7 

3.6 



13.14 

40 94 

23,77 

10.10 

o.cs 

2.7 

3.4 

12.4 

3.7 


12'' -22 " 

10.48 

45.54 

26.35 

11.19 

0.58 

2.3 

2.9 

' 10,8 

3.7 

i 

22"— 30" ! 

10.02 

44.08 

20.26 

10 56 

; 0 58 

2.3 

3.0 

11.3 

S.9 

(b) 

0"— 7" 

21.21 

40.86 

10 84 

0.10 

1 0.62 1 

3.3 

4 0 

20.0 

5.0 


7" — 15" 

11.10 

47.90 ! 

22.91 

10 05 ] 

0.60 

2.8 

3.6 

12.1 

3.4 


15 "—SO" 

13.10 

44.24 

j 

19.73 

9 01 

0.50 

! : 

3.8 

13.1 

3.5 


Genera! Analysis: 


Sample 

Type 

Sample 

Hyg 

HoO 

% 

pH 

Organic 

Matter 

O' 

,0 

OaCOjj 

0/ 

/o 

Organic 

Carbon 

% 

15 itrogen 

iO 

C/N 

Profile 

(a) 

0"— 6" 

2.7 

1 6.6 

3.41 

0 

1.98 

0.20 

9.9 

n 


6"— 12" 

2.2 

6.3 


0 

- 

0.08 

: - 

*1. 


: 12" — 22" 

2.4 

7.0 


i Tr. 

— 

0.03 




22"— 30" 

1 2.2 

7.1 


.20 

! — 


i 


(b) 1 

1 0"— 7" 

2.4 1 

6.3 

6.53 

0 

3.21 

0.35 

9.1 


( 

7"— 15" 

1.4 

7.0 


2.00 

— 

0.05 




15"— 30" I 

1.0 

7,5 


18.90 

— 

— 

— 

Surface 

(East) 

0"— 6" 

2.4 

7.2 

4.19 

.05 I 

2.49 

0.12 

20.7 

Subsoil 

(Bo.) 

6"— 18" 

2.0 

6.8 


0 


.05 


Surface 

Comp, (a) 


2.7 

6.7 

4.14 

Tr. 

2.46 

.16 

15.4 

Surface 

Comp, (b) 


2.4 

6.4 

5.55 

0 

3.22 

.18 

17.9 
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iylrient Status: 


Sample 

Tvpe 

Sample 

XiUate 

K 

Ammonia 

N 

^ 2^5 

K 2 O 

Ca 1 

' Mg. 

Mu. 

Fe(ic) 

Profile 

(a) 


VH 

M 

VL(S} 

<EL 

H 

M 

Neg. 

M 



6"— 12" 

VH 

L 

VL(8) 

<EL 

H 

; U 

1 

Xcg. 

M 



12"— 22" 

MH 

L 

VL(16) 

<EL 

H 

: MH 

x\eg. 

M 

1 


22"— 30" 

VH 

M 

Vl(12) 

1 EL 

VH ; 

MH 

Tr. 

M 

Profile 1 

(b) 


i VH 

M 

EL(4) 

L 

H 

M 

Tf. 

M 

! 


7"— 15" 

1 H 

M 

EL(4) 

<EL 

H 

M 

L 

U 



15"— 30" 

H 

M 

EL(2) 

<EL 

EH 

MH 

. 11 

MH 

Stirfaee 


0"— 6" 

M 

H 

VLas) 

<EL : 

H 

M 

Heg. 

M 

Sutsoil 


6"— IS" 

MH 

L 

VL(16) 

<BL 

MH 

MH 

VL 

M 

Surface 


Comp, (a) 

'mh 

L 

VL(S) 

<BL 

H 

MH ’ 

Hog. ^ 

M 

Surface 


Comp, (fi) 

L ‘ " 

MH 

VL(16) 

1 

M 

MH 

M 

VL 

MH 


The results presented above indicate a medium loam soil very closely 
related to the brown limestone type of Gallagher and Walsh ( 2 ) though the 
8102/ B2O3 ratio is somewhat lower than that typical for this group. From 
the analysis of clay fraction, it is apparent that some leaching has proceeded 
in tlie normal well-drained phase, the ratio decreasing considerably with 
increasing depth. It is of interest in tins connection that a profile typical 
of the Athy phase ( 2 ) of tlie brown limestone ty])e was identified some 
distance away. A striking example is afforded here of tlie uselessness of 
planting a soil subject to drainage impeclence. There is little doubt that 
with appreciation of the way 111 whitili bad-drainage is expressed in soil 
development die planting of this portion of the orchard would Inive been 
avoided. 

From the aspect of suitability as a medium for liealthy root develop- 
ment which is of course, essential to normal growth and productivity of 
trees, the general soil type oecurriiig here is by no means ideal. This arises 
not so mucii from its textural as from its structural features. It is a soil 
which is ratiier compact and difficult to dig with no tendency towards that 
friability wliich is associated with w’eli developed crumb-structure. This 
is no doubt, associated with tlie jn’esence of a relatively high coiitout of easily 
dispersible clay fraction (see data in this respect presented at a later stage) 

The general and nutrient analysis reveal a very low state of fertility, 
this being associated not with any deficiency of organic matter but with low 
status as regards nitrogen and potash. 'With reference to the observations 
on tree growth cropping etc., recorded previously, the analytical results are 
of considerable interest in so far as they provide an explanation for the 
reactions noted. It is universally appreciated that stunting, sparseness and 
yellowing of foliage, premature defoliation, high colour, and reduced sis^e 
of fruit are related to nitrogen starvation. The analysis show?- that the 
nitrogen content of the surface soil in locations wdiere tliese symptoms 
obtain is low' (see surface composite samples (a) and (b). Moreover, the 
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ratio of carboii/nitrogeii is wide such a wide ratio being generall}' a feature 
of infertile sojis (the carbon / nitrogen of normal fertile soils is generally 
in the 10-12 region whereas in this instance, it reaches as high a figure as 
20.7). Nitrification is not completely inhibited however, though it should 
be realised that the figures for “nitrate’’ and ‘‘ainmoniaear’ nitrogen in 
nutrient analysis have been obtained on samples far removed from natural 
environment, where such factors as aeration, moisture, etc., play an im- 
portant pari in regulating bacterial actnity. Under the conditions (grass) 
present in this orchard the apple trees will not only have to compete with 
bacteria for any available nitrogen but also with the grasses present in 
the herbage, and consequently, tlie reasons for the accentuated nitrogen 
starvation of the trees in this orchard are apparent. 

While the potash status of this soil is in the main extremely low, the 
fact that typical “leaf scorch’’ is not manifested (though some other con- 
ditions usually attributed to lacdv of this nutrient are evident) is no doubt 
either associated with the fact that small dressings of potash manures have 
been applied, or that in the absence of sufficient nitrogen, tree growth has 
not been sufficiently vigorous to accentuate the deficiency. In this con- 
nection it should be realised that nutrient balance is of prime importance, 
especially when any nutrient is in a quantity approaching deficiency, in 
determining growtli vigour i.e. trees growing on a soil of high nitrogen and 
low potash status have been shown (5) to be much less vigorous than those 
growing on a soil low in both nutrients. At a later stage in this paper 
some data are provided as to tla‘ interaction between this soil type and 
potassic fertiliser, when it is sliown tliat immoliilisation of potassium must 
be considered when determining the quantity of such a manure desirable 
to apply. 

The analysis reveal that' tlie available pliospliate content is not materi- 
ally different (though somewhat higher) than that of many old pastures 
found in this country. There is not by any means complete deficiency, 
though the position in this respect is not at all as satisfactory as it might 
be. With the exception of the element manganese, the status of this soil 
with regard to the other elements for wliich data are presented appears 
sufficiently high. Obviously, there is no need for lime. Indeed, the fact 
that the subsoil in general is somewdiat calcareous and alkaline may in 
itself be a rather undesirable feature as under such conditions there is 
greatest tendency for deficiency of sueli essential elements as iron, man- 
ganese, boron and zinc to arise. 

Finally, it seems justifiable to observe that while this soil is not an 
ideal one for orcharding, proper attention to manuring and culture in the 
past would have contributed to the development of a much more productive 
orchard than that which at present exists. 

OeCHURD K,2. (GOWRAN DISTRICT). 

Planted in 1908, this orchard which covers an area of some 
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5 acres is situated in close proximity to K.l, being on the same 
soil type and treated (with the exception of one small portion) in a 
comparable manner. Bramley’s Seedling, Lane's Prince Albert, New- 
ton Wonder, Bismarck, Gascoyne’s Scarlet, Allington Pippin, and Lord 
Derby are the main varieties present. There is no rccoi’d of Lliis orchard 
Iiaving been otherwise than at present, i.e. in grass. Manuring witli 
potassium sulphate at the rate of about 6 pounds per tr(»o appPu'd in three 
dressings during tlie eigiit years preceding our visit has iaken ])Ia('e. One 
portion in addition received liberal dressings of larmyard maniu'e. The 
trees are on era!) (jr free stocks. 

POMOLObGCAL OBSERVATtONS. 

Tree Growth: From this aspect two well defined divisions are obvious 
in this oreiiard, (1) Part of the orchard showing tree growth very com- 
jjarable to that noted for ILL (2) Part showing much better growiim- 
this being that portion which has received dung. While in Iv 1. and 
division (1) Lane’s Prince Albeit lias an average height and spread of 10' 
and Brainley’s Seedling corresponding dimensions of IC/ and 17', tiie former 
variety in Part (2) has dimensions of 10' and 17' and Brarnl(\v’s Seedling 
BO' and 30', annual growth in addition being quite satisfactory. Bedsides, 
the foliage is abundant, of a light green colour with fruit buds numerous 
and plump, while the trees in ground not top-dressed wiiii dung display 
all the undesirable characteristics described for K 1. 

BOIL. 

As remarked ])revioiisly the soil in this orchard is of ihe, sanu' 
general type, though some interesting differences exist between parts (1) 
and (2) above In jiari (2) the surface soil to a depth of about 8" is of 
a more blackish grey-brown colour, with a subsoil of well developed structure 
which is not by any means so compact or so difficult to penetrate with an 
auger as the soil in K 1. or part (1). In the latter the surface soil to a 
depth of 8" is of grey -brown colour, this being underlain by a rather 
grey-blue layer of approximately 3" in depth and being succeeded in turn 
by compact soil showing much iron-staining and small brown-black nodules 
(probably manganese). Some general and available nutrient analyses in 
samples taken from this part of the orchard are recorded in the following ; 
profile samples being taken at depths indicated in the foregoing. No samples 
were taken from the area showing good growth as it was tliought that ihe. 
manurial treatment carried out offered a sufficient explanation for the 
differences discussed. 


General Analysis: 


Sample j 

i 

Hyg. i 

H 2 O I 

®/o 1 

pH 

Orp:anic 

Matter 

/O 

GaCOa 

0 / 

/O 

Organic | 
Carbon 
% 1 

Xitrogen 

1 % 

C/N 

0^—8" j 

i 

1.5 

6.0 

4.48 

0 

2.60 

,15 

17.3 

8^—11^ 1 

1.5 

6.7 


0 

-- 

.07 i 

— 

11*'— 24'' 

2.2 

7.1 

— 

.01 

i 

— 

.06 

1 
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Nutrient Status: 


Sample 

Nitrate 

Ammonia 

P2O5 

KoO 

Ca 

M". 

Mn. 

Ee(!c) 


N 

N 





0'^— 8" 

L 

M 

VMS) 

EL 

MH 

MH 

Tr.-f 

MH 

8 "-^11" 

M 1 

M 

VL(i2) 

EL 

£I 

MH i 

Tr + 

M 

11 "—24'' 

L 

M ! 

VL(IG) 

<EL 

H 


Tr.-h 

M 


These analyses reveal a posilion closely akin to that reflected in those 
of soil samples from Orchard K. i. 

ORCHARD K. 3. (THOT^ASTOWN DISTRICT). 

An orchard of one acre in area sitiaiied on tlie side of a rather steep 
slope ill an exposed position. As the trees (vars. Brainiey’s Seedling, 
Laxton’s Superb, Ellison’s Orange and Worcester Pearniain) were but 
recently planted (2 years) very little data as to growth behaviour 
was available. Cultivation has been proceeded with since planting, 
lime and potash having been applied to the soil in the tree rows. Stocks 
of the crab type were probably used. Pomological observations revealed 
that no variety was making good growtii, Laxton’s Superb and Ellison’s 
Orange showing 'Teaf scorch.” 


BOIL. 

The surface soil of this plantation is of lirowii colour, possessing 
a fairly well -developed crumb-like structure wlu'le the subsoil is of a more 
yellow brown line, and more compact. As might he expected no appre- 
ciable soil-type variations occur over the area. Below a de])th of about 18" 
the soil becomes very stony, the stones being x>^'C‘doininant,l\ silurian sliale. 
It is in fact, a rather shallow soil. Drainage is good and probably excessive. 
Samples for analysis were drawn from tlie surface fl" and the underlying 
10", the tree row region being avoided in doing this. 


Mecfianical Analysis: 


Sample 

fUay 1 

0/' 

^0 1 

Silt 

0/ 

/o 

Fine Sand ! 

O' ! 

" ! 

Coarse Sand 

O' 

.0 

CaCO.v , 
% 

i 

Hya, HoO 
% 

Loss m 
Solution 

C"— 10" 

{ 

1 

12.3 

19.4 

1 

23.4 

41.1 

1 

1 0 

1.4 

i 

0.6 


Clay Fractions: 


Sample 

Ignition 

Loss 

% 

SiOo 

AI2O3 

Fe203 

TiOo 

Si02 

Si02 1 

Si02 I 

AI2O3 


; % 1 

% 

O' 

/o 

/O 

E2O3 

AI2O3 1 

Fe203 i 
1 


0"— 6" 

17.76 

41.04 

25.73 

8.21 

.50 

2.2 

! 

2.7 

i 13 4 

5.0 


12.78 

41.87 

25.86 

12.56 

.56 

i 

2,1 

2.7 

j 8.8 
! 

3.2 
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eeiierai Analysis: 


Sample 

Hyg. flaO 

a/ 

Jo 

1 pH 

Organic 

Matter 

O' 

70 

CaCOg 

% 

Organic 

Carbon 

% 

Nitrogen 

% 

C|N 


2.6 

5.7 

4.57 

0 

2.65 

0.13 

20,4 


1.4 

5.6 

— 

0 

1 

O.OD 



iiitrient Status: 


Sample 

Nitrate 

N 

! Ammonia 

1*205 

K2O 

Ca 

Mg. 

Mn. 

i^e(ic) 

1 

fi 

1 

1 L 

VL(12) 

n 

M 

L 

L 

u 

^6—16*' 

M 

L L 

VL(12) 

<EL 

VL 1 

L 

Neg. 

M 


These analyses substantiate the field observations in classifying this 
soil as of the BroAvn Earth l\pe (2). The faei. of being shallow though 
lextiirally a light loam with tavourable structure points to unsuitability 
for fruit growing. The analyses reveal a low nutrient supplying capacity, 
potassium in particular being deficient. This is reflected in the incidence 
of leaf scorch. It might however, from data provided elsewhere in this 
report, he inferred that an\ potassic manure applual would in great part 
be available lor plant use as the ])otash iiuinobihsing power of this soil is 
shown to be negligible. 

ORCHARD K. 4. (KNOCKTOPHER DISTRICT). 

This one acre orchard was planted in the year 19B8, fhe varieties 
Brarnley's Seedling, Alonarcdi. Allington Pippin, Laxton’s Superb, Wor- 
cester Pearmain, and Cox’s Orange Pippin being used. It has been 
under cultivation since planting. The trees had up to time of visit 
received two moderate applications of sulphate of potash. They are of 
the hush and hall standard form being on stoehs of unknown type. 
Eegular spur priming has been practised. 

POMOLOOICAL OBSEP.VATIONS. 

Tree Crowtil : All varieties w^ere making good growth this being 
particularly w*ell reflected in the length of extension shoots, which were 
approximately as follow’s: Laxton’s Superb 4', Allington Pippin Cox’s 
Orange Pippin and Bramley’s Seedling 3’, Worcester Pearmain and 
Monarch 2A. Anotlier striking feature of tree reaction in this plantation 
\vas, that despite vigorous growdh, spurring, even in the instance of Bram- 
ley’s Seedling and Woi'cester Pearmain (which are inherently shy in this 
respect in their early years was taking place quite freely. While canker 
was absent, scab was rather general. 

Foliage: The leaves w'ere of a dark green hue and of good quality. 
In some instances, leaves of Cox's Orange Pippin show^ed marginal scorch 
W’hlle in addition an interveinal metallic-grey bronzing was observed on 
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some leaves of this variei-y and to some extent also on tiiose of Laxtoii’s 
Superb, Ailiiigton Pippin, and Monarcli. The folia.ge of a few Cox’s Orange 
Pippin frees showed s brown iioerotic spotting. 

Cropping: Cropping potential was high tis indicated by w^eii developed 
t'riiit buds and free spurring. 

SOIL. 

The topography of iliis site is of the gently rolling type wdth 
a shglit slope towards the north east. No variations from the soil type 
discussed below were encountered. With the exception that the surface 
soil to a depth of about 6'' is of a somewhat darker colour than the under- 
lying subsoil, there is relath ely iiti.Ie di^erentiation throughout the profile. 
From G"-18" the soil has a good brown eoiour whicli lightens somewhat 
deeper down. The structure is good llirnaigliout being of the well-developed 
eniinb type and drainage is excellenU At a depth of about o' the soil 
becomes gravelly in texture this no doubt, contributing very materially 
to ihe excellence of the drainagt^. In tlie region of the profile 

small lime-spots arc evident, it being interesting in this connection to note 
that this land had been heavily limed, over 100 years previously. The 
nature of ihe stones and gravel present point to ihe ])arent material (drift) 
as being of mixed origin and probtiblv in the main influenced by the 
Silurian, Sandstone and (tarboniferoiis formations out('i'o])ping in the 
neighbourhood. 


Mechanical Analysis: 


Sample 

Clay 

t 

sot 

Fine Sand 

Coarse Sand 

CaCOj^ 

Hyp:. HoO 

Loss in 
Solution 


0/ 

0/ 


% 


0/ 



/o 

.0 

/O 

/O 

/o 

/o 

12 "—IS" 

1 

17.8 

i 

20.2 

44.1 

j 

14.5 

1 

0.2 

3.0 

0.7 


Clay Fractions: 


Sample ’ 

Ignition Loss 

/O 

SiOo j 
% 1 

AI 2 O 3 

0 / 

/o 

0 / 

/o 

TiOo 

O' 

/o 

SiOg 

Si 02 

1 AI 2 O 3 

Si 02 

Fe 203 

AI 2 O 3 

FP 2 O 3 

0 "— 6 " 

20.61 

1 

a.77 1 

! 

20.70 j 

7.91 

0,52 

2.7 

3.4 

14.2 

4.2 

6"— 32" 1 

15.80 

41.38 ! 

23.22 

9.63 

0.58 

2,4 ' 

3.0 

11.6 

3.8 

12 "—IS" 

14.66 

43.52 i 

23,34 j 

j 

0.16 1 

0.38 

1 2.5 

3.1 i 

12.7 

4.0 

18"— SO" 

12.02 

41.88 

j 26.65 

11.98 

0.59 

j 2.1 

2.7 

9.3 

3.5 


General Analysis: 


Sam pie 

Hyg. H2O 

% 

pH 

Organic 

Matter 

€aOO0 

% 

Organic 

Carbon 

Xitrogen 

! C/N 

0"— 6" 

1 

3.1 

7.0 

10.15 

0.13 

5.89 

0.24 

24.5 


2.0 

7.1 

— 

1.30 


0.13 


12"— IS" ^ 

1.6 

7.4 ■ 


0.20 

_ 

0.09 


18"— 30" 

0,9 i 

7.5 

— 

0.12 

— 

— 

— 


^6 


iutrient Status: 


Sample 

Xitrate 

N 

Ammonia 

N 

P2O5 

K 2 O 

Ca 

Mg. 

Mn. 

1 Fe(ic) 


M 

L 

VL(12) 

BL 

H 

MH 

Xeg. 

M 

6"— 12" 

YH 

M 

EL(4) 

<EL 

H 

L-M 

Tr. 

M 

12"— 18" 

YH 

L 

BL(4) 

EL 

H ^ 

L-M 

Xeg. 

M 

18 "— 80 " 

M 

L 

VL(8) 

1 

EL 

H 

M 

Xeg. 

MH 


These analyses indicate that this soil while not a true Brown Earth 
closely approaches that type in some essential features. That the position 
Bhoiild be thus is appropriate, considering that while the drift has been 
largely influeiieecl by the Sihirian and Old Eed Sandstone formations of 
the neighbourhood, it has also j>een affected by Carboniferous formations. 
This soil may indeed be regarded as something of a transition type between 
the Brown Earth and Brown Limestone of Oallagher and Walsh (2). 

From the aspect oi physical construction it should constitute an ex- 
cellent soil for fruit growing and this has been amply reflected in the 
results obtained to-date. Of a medium loam texture and with a siriicture 
condiieive to good aeration and permeability tins soil should prove a good 
medium for healthy root growth. In relation to structure it is noteworthy 
that while the total clay fraction content is some 18 per cent, there is a 
relatively small amount of easily dispersible clay present (see Table T) the 
structural aggregates showing a high degree of stability. 

When considering the plant food supplying capacity of this soil the 
situation is obviously not so very favourable particularly with regard to 
potash and phosphates, though it should be noted that the soil samples 
for ivhich analyses are presented were not taken from the soil which had 
been manured with sulphate of potash as previously described. The fact 
that ‘Teaf scorch’’ does occur to some extent is a reflection of the position 
revealed by the analysis particularly when it is considered that this soil 
has an appreciable immobilising effect on potassium (see later in Table II). 
The difference in the nitrogen status of this soil as compared with that of 
Ivl. and K2. is w^eil demonstrated in the condition of the foliage, no 
symptoms of nitrogen starvation being observed. In the pomological obser- 
vations it wms noted that a brown spotting is present on the foliage of 
some trees and the relationship of this to the low phosphate status of the 
soil is a matter worth further investigation as Wallace (5) describes a 
similar condition as symptomatic of phosphate starvation. As in addition 
to having a high calcium status this soil contains an appreciable quantity 
of calcium carbonate liming is unnecessary and might indeed be very 
deleterious. The extent to which liming was carried out in the past is 
well-reflected in the analysis, the region containing considerably 

more lime than samples from lower down the profile. 

Finally, it can safely be concluded from the data collected that this 



should constitute a good fruit soil, though strict attention to certain aspects 
of manuring is essential to achieve best results. 

ORCHARD K. 5. (PILTOWN DISTRICT). 

This plantation which extends over an urea of about five acres 
was planted with the varieties Bramiey’s Seedling, Lane's Prince 
Albert, Beauty of Bath, Newton Wonder, and Mere de Menage 
in 1918. Crab or Seedling stocks were used. No pruning has 
taken place for a number of 3^ears. Pioutine winter and scab spraying 
is practised. The trees which are of the bush and half standard forms were 
originally planted 12' x 12', alternate row's being subsequently removed 
however. Betw-een-row cultivation was curried out for about 10 years after 
which a hay crop was taken for some years the orchard being finally let 
out in permanent pasture. Erom information available it is apparent that 
manuring has been carried out in a somewliat unsystematic fashion, part 
of the orchard receiving basic slag some years, another part sulphate of 
ammonia or nitrate of soda, and other parts sulphate of potash. No exact 
data is available as to the location of these applications. Farmyard manure 
has also been applied from time to time and grass mowings occasionally 
allowed to decompose on the ground above the root region. Best results 
are Jield to have been obtained from potash applications. 

POMOLOGICAL OBSERVATIONS. 

Tree Orowtii: In general growth and tree reaction is somewhat 
similar to that reported on when discussing Orchard Kl . iVil varieties are 
siimted, young growth being very limited especially where Allington Pippin, 
Worcester Pearmain and Bramley’s Seedling are concerned. The except- 
ion to this was Lord Derby (as in Kl.) which has made good young growdh 
and produces large highly coloured fruit. In a small orchard immediately 
adjoining, and which is situated in such a position that it receives a con- 
siderable quantity of runnings from manure heaps in the farmyard, tree 
growth is very vigorous, the trees being almost twice as large as those in 
this (K5) orchard. 

Folfaie: Leaves showed considerable reduction in size, thinness, and 
were of a distinct yellowy-green hue. Premature leaf drop w'as very marked 
Bramley’s Seedling and Allington Pippin being practically devoid of foliage 
at this time (late September). The foliage of Worcester Peartnain and 
Allington Pippin showed “leaf scorch’* w’hile Irregular browni necrotic areas 
were obvious on that of Newton Wonder. 

Cropping: The crop producing potentiality of the great majority of 
trees in this orchard w^as very low due to the inhibition of fruit bud de\el- 
opment and the tendency for spurs die-off on the older wood. On most trees 
the only cropping wood was that between two and three years old. 

Diseases Scab was general and very severe. Lane’s Prince Albert 
showed many cankers while Worcester Pearmain and Lord Derby w^ere less 
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severely uilceted m tliis respect. The iast-menlioueci variety and Newton 
Wonder showed considerable shoot die- back. Much of the canker was 
andoubtediy of a secondary nature. 


Generally, it is ob\ious that Lord I)erb\ and Mere de Menage have 
reacted euiisiderably better than the other culinary varieties planted. 
Aliington Tippin and Worcester Pearmam have beha\cd very unfavourably. 


BOIL. 

Tile drift which consliUites the parent inateiial of the soil cover- 
ing of this urea is derived frorn & diversitv of rocks uiiiong which Silurian 
and Sandstone particularly the former are most in evidence. It is note- 
worthy that tliese rocks outcrop in the higher tiliitudes of this locality and 
consequent i\ , it appears logical to infer that this drift is of local origin. 
As might be expected, examination revealed the soil as being of a delinite 
brown colour with practically no differentiation (except between surface 
and subsoil) into horizons. At a depth of about 15" this soil becomes 
gravelly in texture eveiitualh grading into almost complete givivei, as far 
as the major portion of the plantation is concerned. Tlie extent to which 
stones and gravel are present is well illustrated by the following rcsult-s : 


Samp! 

Stones and Gravel 

yO 

I’lne Earth (—2mm) 

% 

0" — 

6" 

24.3 ! 

75.7 

6'^ — 

12" 

26.5 

73.5 

12 — 

18" 

52.7 i 

47.3 

18" 

30" 1 

52.8 

47.2 


The general physical structure or tins soil is of such a nature as to be 
conducive to excessive drainage. At time of sampling digging was per- 
formed with considerable difficulty, the soil aitliough textnrally light being 
somewhat compact. Siicdi comitactness, however, probably was much 
accentuated by the fact that severe drought had ensued. While the type 
of soil existing in the small orchard is essentially the same as the above, 
the surface soil is of a much darker colour and more friable. 

Mecliaiiioal Analysis: 


Sample 

Clay : 

0/ 

yo 

sat 

Fine Sand 

Coarse Sand 

Hyg. HoO 

Loss in 
Solution 


O' 

/o 

0/ 

/& 

0/ 

/o 

% 

% 

6"— 18" 

15.G 

18.4 

32.2 

31.3 

1.4 

0.7 



Clay Fractions: 
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Sample 

Ignition 

Loss 

% 

Si02 

% 

H 

FeaOs 

% 

Ti02 

o/ 

/o 

SiO^ 

SiOo 

S 1 O 2 

AUO- 

1^20 g 

AloOg 

Fe 203 

Fe.Os 

0^'— 6'' 

10.26 

41.58 

26.05 

8.79 

0.45 

2.2 

2.7 

12.6 

4.6 

6''— 12"' 

14.08 

41.36 

27.36 

10.10 

0.32 

2.1 

2.6 

10.9 

4.2 

12"— 18'" 

11.70 

42.40 

^.82 

10.84 

0.42 

1.9 

2.4 

10.3 

4.2 

18"— 30" 

11.44 

42,38 

26.88 

11.05 

0.49 

2.x 

2.7 

10.3 

3.8 


aeneral Analysis: 


] 

Orchard | 

Sample 

Hyg. 1120 

0 / 

/O 

pH 

Organic 

Matter 

% 

CaCOg 

0 / a 
/o 

Organic 

Carbon 

0 / 

/o 

Xit-rogen 

% 

0/X 

i 

K 5. 

0"— 6" 

2.4 

5.7 

5.32 


■1 

0.13 

23.8 

n 

6"— 12" 

1.7 

5.9 


0 

■■ 

0.04 

_ 

n 

12"— 18" 

1.4 

6.0 


0 1 


0.03 

- 

>» 

18^_30" 

1.3 

6.0 

— 

0 



— 

Small 

Surface 

Comp. 

3.1 

7.1 

4.19 

.4 

2.43 

1 j 

0.16 

15.2 


f^utrlient Status: 


Orchard 

Sample 

Xifcrate 

N 

Ammonia 

X 

P 2 U 5 

K 2 O 

Ca 

Mg. 

Mb. 

Fe(ic) 

K 5. 

0"— 6" 

H 

M 

VL(16) 

<EL 

M 

L 

Xeg. 

M 


6"— 12" 

MH 

L 

VL(16) 

EL 

L-M 

MH 1 

VL 

M 


12"— 18" 

VL 

L 

VL(16) 

<EL 

L-M 

M 

Xeg. 

M 


18"— 30" 

VL 

L 

VL(16) 

<EL 

L-M 

MH 

Neg. 

M 

Small 

Surface 

Comp. 

H 

M 

VL(8) 

L 

H 

M 

Tr. 

M 


From the clay fraction analysis given above and from the profile 
observations recozfied there is little doubt that this soil is of the typical 
Brown Earth type as defined by Gallagher and Walsh (2), the Si 02 /B 203 
approximating to 2 throughout the profile. This is Just as might be ex- 
pected considering the nature of its parent material. 

The general and nutrient analysis agree with jpomologioal observations 
depicting a position closely similar to that prevailing in Orchard K.l. 
Again the present unproductive state of the great majority of the trees 
is attributable to malnutrition with regard to potash and nitrogen. The 
potentialities of trees on this soil type at a “higher level of nutrition than 
that pertaining is well illustrated by the excellent growth which has resulted 
ill the small orchard. Data given in Table II showing that this soil has 
no appreciable immobilising effect on potassiiun points to considerable 
ease in introducing pofcash by surface application into the lower legion of 
tliis profile where it can be easily accessible for plant use. 
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Wiiiie u ienduiicy to excess drying out exists tiiere is liitie doubt tiiat, 
With proper maiiurial treatment and the operation of a husbandi’} designed 
to conserve moisture in the past this orchard would be much more pro- 
ductive Ilian it is at present. 


ORCHARD K. 6 . (PILTOWN DISTRICT). 

Situated on a somewhat steeiJ southerly slope tills one acre 
orchard is about 80 years old. The trees are of the bush form 
and include the varieties Bramie} 's Seedling, Worcester Pearmaiii, 
Lsewton Wonder, Blenheim Orange, Beauty of Bath, Cox’s Orange 
Bippiu, Lady Sudeley, O-renaclicr and Alhngtou Pippin. No information 
as to the stocks used was available. Subsequent to })ianting this 
orchard nas cultivated for.. live \ears wlien dressings of dung were applied. 
Since 1910, it lias been in gra^ss having been meadowed frequently. Sonic 
six years previous to the time of our visit the owner decided to regenerate 
this orchard from a state of im productivity, through tiic medium of better 
manuring and more efhcient management. Since that time the ground 
around each tree has been top-dressed with farmyard manure in alternate 
years and a dressing of sulphate of potasli to the extent of seven pounds 
per tree each year. During this period of regeneration also the grass has 
been cut and allowed to rot around the trees. Pontine spur pruniog has 
not been practised. In recent years wiiilcr and scab spraying have been 
systematically carried out. 

POBIOLCXUCA L OBSERVATIONS. 

Tree Crowtiis With Allington Jh[q)]ii making 'JV of gro\\U), ('ox's 
hh'ange Pi]q)hi l-V ami BramleCs Seedling T. the vigour of tliese aw of llie 
inajority of trees growing here may be considered satisfactory. However, 
considerable differences in tree vigour within the one variety jirevailed 
Die-back of fruiting structures on older wood occiiiTecl to an appreciable 
extent. Bramlcy’s Seedling ap})ears to have responded much better to 
the treatment of the past six \ears than other varieties, the dessert trees 
ill general appearing to have had less recuperative power. 

Foliage: With the exception of Newton Wonder and Lord Derby which 
carried yellow-green foliage the leaves were large and of a healthy green 
colour. Tree of Newton Wonder slunved considerable ])remat'Ure defoliation 
which was also evident in the ease of Cox’s Orange Pippin, the foliage and 
fruit of which hoivcver, manifested spray injuiy, Bordeaux Mixture being 
used as a spray. 

Cropping: Worcester Pcarmain was carrying a full crop of merliuiri 
large fruit of a hrilliani red line Allington Pip]>in, a tlu'ee-quarter full (Top 
of medium to small fruit of high colour. Lane’s Prince Albert and Brandey’s 
Seedling a crop of similar quantity, the high coloured fruit of the former 
being medium to large, and that of the latter somewhat small. Lord Derby 
was caiTving a relatively poor crop of fiaiit the colour of which was not 
accentuated. It is of interest to note that since improvement, the tendency 
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to flLictuating yields froiu season to season so prevalent in many oreliards. 
IS not. evident here. While the cropping potential of the younger wood was 
good, fruit buds being abundant and piuinp, that of the older wood was 
poor consequent on the tendency for spurs to die-ol!. 

Disease: Canker was vein slight and scab slight. Dic-back of younger 
shoots was severe on Lane’s Prince xVliiert, Worcester Pcarinain, and Lord 
Derb}, being less severe on Alhngtou Pjppui and Bramley '& Seedling. 

SSOIL. 


As ibis orchard is on a, soinewliat steep slope variations in soil 
depth niiglit logically be expected. This does ot3cor the soil increasing 
considerably in depth on proceeding down the .slope. Profile examination 
revealed a yellow' brown soil, w'ith the surface 0 " a darker brow'n than the 
underlying material. Drainage w'as good. With increasing depth the light 
to medimxi loam texture of the upper 18” of soil becomes of a more 
gravelly nature, tiiough this does not happen to the same extent as in 
K5. to which soil it appears closely related. Stones and gravel constitute 
some 40 per cent, of the soil at a depth of Of a mellow^ friable con- 
sistency (though tending to exhibit some compactness on drying out) this 
soil slioulcl cdlow' of efficient root action though the range of this as far as 
depth is concerned, may be considerably limited in some places. 


In view of the nutrient status determinations recorded below' it is of 
importance to note that the profile samples for wdiich data is given were 
taken from a pit excavated about midw'ay betw^een tw'o row's of trees being 
consequently w'ell removed from tlie region wdiich had of recent years 
received manurial treatment. The surface composite sample was taken 
from the soil adjacent to trees and in the region of manurial ax)plication. 


Meciianloal Analysis; 


Sample ' 

Clay 

% 

snt 

o/ 

/O 

Fine Sand 
% 

Coarse Sand 

Of 

fO 

CaCOs 1 
% 

Hyg. HgO 
% 

Loss in 
SoInUon 
% 


14.6 

19.7 

28.2 

i 

33.7 

0 

1.0 

1.0 


Clay FraGtIons; 


Sample 

Ignition 

Loss 

% 

Si 02 

% 

AI 2 O 3 

% 

re 203 I 
% 

Ti 02 

% 

SiOo 

BgOg 

Si 02 

AI 2 O 3 

Si02 

FegOg 

AI 2 O 3 

Fe 203 

0"— 

18.80 

39.88 

26.30 

9.10 

.96 

2.2 

2.6 

11.6 

4.3 


14.74 

40.78 

28.14 

9.87 ; 

.76 

2.0 

2.4 

10.9 

4.4 

GO 

' 12.28 

' ; 

42,37 

! 

32.02 

10.83 

.52 

2.2 

2.7 

^ 10.3 

3.8 



ieneral Analysis: 


Sample Type 

Sample 

Hyg. H 2 O 1 

pH 

Organic 

Matter 

% 

CaCOg 

% 

Organic 

Carbon 

% 

Nitrogen ; 

0 / i 

/o 

C/N 

Profile 


1.2 

6.1 

4.46 

0 

2.55 

0.14 

18.2 



1.2 

5.8 

— 

0 

- 

__ 



18^'— 30" 

1.0 

5.9 

— 

0 


~ 


Surface 

Composite 

3.5 

7.1 

8.56 

0 

4.79 

.19 

25,2 


iutrienl Status: 


Sample Type 

Sample 

Nitrate 

N -* 

Ammonia 

I ^ 

^2<^5 

N 2 O f Ca 

f 

Mg. 

Mn. ’ 

FeUc) 

Profile 

; 

MH 

' 

• M 

VL(8) 

EL-EL 

MH 

M 

VL 

MH 


9"-— 18" 

L 

M 

VL(12) 

EL-VL 

L-M 

L-M 

VL 

M 


18"— 30" 

H 

M 

VL(8) 

EL-VL 

L-M 

L-M 

Neg. 

M 

Surface 

J 

Comp. 

f 

fl 

MH 

M(48) 

EH 

H 

M 

Tr.+ 

M 

i 


As Willi K.5 tins is nnollier soil possessing characteristics typical of the 
Brown Earth type. Of a texture \eiy similar to this soil also as shown by 
mechanical analysis tlie fact that it should essentially constitute a better 
soil lies 111 the fact that drainage though free is not generally excessive. 

The general and “available” nutrient analysis xiomt to the incidence 
of two spheres of fertility level here, (1) betw'een the row’s (profile sample) 
where no manuring had taken place and (2) near the trees. The information 
available indicates that prior to the era of improvement this orchard was 
in a poor state of productivit} . This niiglit indeed, be expected if the 
nutrient stains was generdlly similar (as it probably was) to that of sphere 
(1). The effect of manuring is well reflected in the analysis. 

Gonfomiiug wdtii poiiiologicai observations that even though consider- 
able improvement had been achieved, the nitrogen status as reflected in 
fruit colour and size (i.e. Brauiley’s Seedling and Ailington Pippin candying 
undersized fruit ) , is not yet satisfactory the total nitrogen analysis demon- 
strates a loW’ content of this element. From some information as to 
potassium fixing and immobilising power (presented later in Table II) it 
is seen that considerable transference of this nutrient to the chemically 
iinavaiiabie form may take xdace in the subsoil during periods of severe 
drought. 

Lying adjacent to this orchard but farther down the slope, another 
plantation embracing the varieties Worcester Pearmain, Lord Lambourne, 
Laxton*s Superb, Ellison's Orange and Ailington Pippin wvas started in 
19S7. Treatment of this orchard since planting has been along well ordered 
lines, cultivation involving the growing of manured crops being followed. 
All trees have made optimum growth and are in perfect health. The soil 



ill tills new piaiitation is similar to that oi the old, with the exception that 
it is uniformly somewhat deeper and had been iiiiied heavii} m bv^mie 
years (lime-spots in the subsoil). 

ORCHARD K. 7. (PiLTOWN DISTRICT). 

Situated at a short distance from, but essentially similar as regards 
aspect, topography, and soil type as K.6 this two acre orchard after 
planting in 1904, was kept in cultivation for about 10 years and 
subsequent to this let out in permanent pasture. The varieties 
growing are Bramley's Seedling, Kewion Wonder, Lane’s Prince Albert, 
Worcester Pearmain, Ailington Pippin, Cox’s Orange Pippin and Gascoyne's 
Scarlet. From information available as to manuring it appears that this 
has taken place in a rather haphazard fashion, very little if au} being 
carried out until recently. Some parts of this orchard were dunged during 
the live years previous to our visit. Sulphate of potash was also applied 
during this period, though not in aiiy\ systemtitic way, no accurate in- 
formation being available as to what trees received attention in this respect. 
In 19J39, some 4 cwt. of sulx^hate of potash was applied. 

POMOLOOIGAL OBSERVATIONS. 

Tree Orowtii: Young growth was very limited on the majorUy of 
trees. Cox's Orange Pippin was for all practical purposes a complete 
failure. 

Foliage: Leaves w’ere small and ^ ellow'-green in colour, those of 
Bramley’s Seedling, Ijiine’s Prince Albert, Newton Wonder and Ailington 
Pippin showing “scorch." Premature defoliation wais widespread. 

Cropping: In addition to carrying a iioor cro]) in this (1941) season, 
when that in the adjacent orchard w^as reasonably good, cropping 
potential wvis \ery low as indicated by much die-back of spurs on the 
older parts of branches and poor fruit bud development. 

SOIL. 

As noted previously, this soil is of tlie same fundamental type 
as that of orchard K 6. Due to lack of suitable information as to manurial 
treatment in the past, it was not considered a suitable subject for any 
detailed study. How'ever, a surface composite sample taken from the soil 
adjacent to a number of trees -when analysed w^as recorded as follows : 
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Considering recent manurial treatment these analyses present a true picture 
of the position that might be expected to exist. The fact that the potash 
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status of the surface soil is iiigli does not b}- any means preclude the possi* 
bilfty of deficieiic} of potussiuin as luauiiested m “leaf scorch” from 
occuring, as from data presented later, it would appear that the ease with 
which potash can penetrate into the subsoil is of dehnite iiiix^ortance. 
Previously one of us (6) has discussed the relationship between drought 
and the availability of potash and in this connection the fact that this is a 
relatnel} free draining soil apt to become very dr} during periods of drought 
may be of signhicance. While the jircsent nitrogen status of this soil is 
shown to be reasonabi} satisfactory, past treatment was sucli as to lead to 
considerable impoverishment in this respect, this being well reflected in 
tree characteristics. 


All extension ot this orclntrd planted in 1 989 with Worcester Pearmain, 
Laxton's Superb, Ellison 's Orange and Grenadier was progressing very 
unfa’^ourably, growth being very poor with leaf-scorch rampant on foliage 
of a yellow-green hue. Though, the trees were deleteriousiy affected through 
barking by hares, this could not sufiieienily account for the bad response 
evident. This was probably due to planting on a soil of low fertility status 
Without any subsequent attempt to introduce plant food through appro- 
priate cropping. While under cultivation cereal crops (unmaniired) had 
been taken, the effect therefore, being to further deplete any reserves of 
nutrients which may have been initially present. 

In this district but situated at. a lowei- altitude than oreliards Iv6. and 
K7., a. soil with the following general features was examined and sampled. 
The local topograph} is gently luidulating the site of sampling being a 
iimesione quarry in which the carboniferous limestone showed liorizontal 
bedding. Tlie soil to a depth of about 6' was of a uniform brown to yellow 
brown colour throughout with the exception of the usual darkening of the 
surface soil. From the fact that tlie majority of the stones were obviously 
detritus from Silurian and Old Red Sandstone formations and because there 
was a clear-cut division between soil and rock (no debris from the latter 
intervening) it was quite obvious that this soil was of the transported 
category being derived from a parent material other than the underlying 
rock. Texturally, this soil appears to be somev\diat heavier than that of 
orchards K.6. and K.7. Drainage is excellent being facilitated by a 
structure of the well-developed crumb type. Plant and tree roots appear 
to find this soil a suitable medium for development. Some preliminary 
analysis are recorded hereunder: 


Weoliaitical AnafYSls: 
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% 
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Silt ■ 

o/ 

/O 
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% 
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IS. 6 
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Clay Fraction: 
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Sample j 

Ignition 1 
Loss 
% 

Si02 

% 

AI 2 O 3 

O' 

/O 

Fe 203 

i 0 ,' 

1 /o 

TiOo ! 

0 ,' 

/o 

SiOo 

SiOo 

S 1 O 2 

Al20g 


AI2O3 

1^*203 

^6203 


12.11 

42.13 

28.0S 

9.67 

.70 

2.1 . 

2 .G 

11.7 

4.6 


These analysis and observations characterise the soil as belonging to the 
same Brown Earth group as the others referred to previously. Here, the 
underlying limestone would appear to have played but an insignificant part 
in soil formation, the typical brown limestone soil of Ctallagher and Walsh 
(2) being fundamental iy difierent from that described above. Soil of this 
type apjiears to be the dommaul one m this district. 

ORCHARD K. 8. (P!LTOW«l^ DISTRICT). 

This plantation covering an area of two acres is topographically 
divisible into ttvo parts (Ij the south-east part constituting the major 
portion of the orchard is on somewliat flat to gently sloping ground; 
(2) the north-east part situated on slopmg ground of higher elevation 
than part (1). It was planted in the year 1937 with the varieties 
Bramley’s Seedling, Lord Derby, Grenadier, Worcester Bearmain, Lax- 
ton’s Superb, Ailing ton Pippin, and Gascoyne’s Scarlet. Each tree has 
received a. dressing of dung (derived from pig and poultry souilces) 
annually, two cwts. of sulphate of potash having also been applied to the 
entire orchard since planting. 

Tree Growth: The vigour of any one variety varies appreeiablj' accoi'd- 
ing to situation. On psut (1 j tree growth has generally been more 
vigorous than on part (2). Extension growtii has been average for most 
varieties though considerably below tlie desirable optimum for all. 

Foliage: In general tlie foliage was reasonably healthy if somewhat, 
of a iight-green colour, though appreciable varietal variations in this respect 
were noticed. Trees of Worcester Pearmain and Bramley s Seedling which 
carried small \ellow-green lea\es exhibited a tendency towards premature 
defoliation. “Leaf Scorch" while severe on Grenadier foliage was con- 
siderably less so in the case of Bramle^-'s Seedling, Gascoyne’s Scarlet, 
Laxtoii’s Superb and Allington Pippin and absent on that of Worcester 
Pearmain. The foliage of some trees of Bramley’s Seedling, Lord Derby 
and Ga.scoyne’s Scarlet was bronzed while a metallic grey -bronzing similar 
to that reported in connection with orchard K-4 was seen on some leaves 
of the first-named vai-iety. 


BOIL. 

On preliminary examination it was seen that there is a distinct 
difference in the soil of Part (1) and Part (2). The soil of the former is 
much deeper and of a distinctly different colour than that of the latter and 
has the following characteristics being listed as Profile A in the tables of 
analytical data. 



Black-brown loamy soil witii well-developed crumb si.ruci.iire, 
and witii hme-spots present in the 8''-Ur regioin 

jJark-brown, friable, free draining soil with ver}* small 
quantity of stones and gravel present. 

21 "-BIT Light bro\\n soil of sandy loam texture showing pracdacaii) 
('Oinplete freedom from stones <uid gravel. 

A striking feature of this profile (in comparison with the others reported 
on and that of part 2 of tins orchard) is the comparative abstaaa^ of stones 
and gravel throughout. The sinali quantity of such material present is 
sah-angiilar in form and of very mixed origin including pieces of carboni- 
ferous and Silurian shales, sandstones, cliert, quartz and limestone. 

The soil typical of part (2) or elevated portion of this plantation is 
rather shallow with a considerable admixture of stones in the lower region 
of the profile before final gradatioif into limestone rock. An opporiunity for 
accurate study of the profile relationships of tliis type wais afforded by the 
presence of a quarry cutting on an adjoining piece of ground of similar 
topograph) . Tlie surface soil to a depth of V is of a slightly blackish brown 
colour, tlie remainder of the profile to a dejitli of about 3-L being a soil 
of a rather grey-browii colour, which on drying out offers considerable 
resistance to crushing. While the underlying rock is limestone, an arenaceous 
form of tins wliicli decom})oses verv easily yielding a fine calcareous sand, 
outcrops close 1)\ . This soil is very free draining, and varies soinewliat in 
depth from place to place. As noted previously, stones and gra\el are 
present in fail' amount being derived mainly from Carlioniferous, Silurian 
and Old lied Sandstone formations. This soil is listed as Profile B in the 
analytical results. 


M-eGtianScal Analyslsj 


Soil 

Sample 

Clay 

Silt 

Fine Sand 

Coarse 

CaCOg 

Hyg. H^O 

Loss in 






Sand 

Solution 



% 

% 

O' 

/o 

0/ 

% 1 

% 

% 

Profile A 

10 *'— 21 " 

13.1 

161 

39.9 

26.1 

Tr. 

0.8 

0.7 

Profile B 

j a2"~30" 

i 

10.2 1 

i 

15,1 

37.4 

34.9 

1 

j 0.1 

0.7 

0.6 


Clay Fractions: 


Soil 1 

Sampie 

Ignition 

Loss 

% 

Si 02 

% 

AI 2 O 3 

% 

Fe 203 

% 

TiOs 

% 

Si 02 

E 2 O 3 

Si 02 

AI 2 O 3 

Si 02 

Fe 203 

AI 2 O 3 

Fe 203 

Profile aI 


21.16 

37.26 

21.60 

8.02 

0.53 

1 2.3 

2.9 

12.4 

4.2 



14.96 

40.98 

28.88 

10.58 

0.40 

2.0 

2.4 

10.3 

4.8 

■ 


12.58 

41.23 

24.44 

12.69 

0.45 

2.1 

2.8 

8.7 

3.1 

Profile B' 

0 "— 12 " 

18.88 

41.76 

21.88 

8.93 

0.61 ^ 

2.6 1 

3.3 

12.4 

8.8 


12 "—30" 

11.20 

45.16 ; 

24.59 

10.57 

0.62 

2.5 

3.1 

11.4 

3.7 


General Analysis: 


Soil 

Sample 

Hyg. H 2 O 

pH ; 

CaCOg 

% 

K'itrogen 

Profile A 


2.3 

7.4 


0.17 


10"— 21'^ 

0.8 

7.5 

Tr. 


‘ 

21"— 36" i 

0.6 

7.3 

; 0 

0.04 

Profile B 

0"— 12" 

3.4 

7 3 

0.2 

0 10 


12"— 30" 

0.8 

7.5 

! 

0.1 

0.03 


Nutrient Status: 


Soil ‘ 

j Sample 

liiiitrate 

Ammonia 

^2^5 

H 2 O 

Ca 

Mg. 

Mn. 

Pe(ic) 

Profile A 

0"— 10" 

H 

YL 

EL 

0 

L 

H 

L-M 

Xeg. 

M 


10"— 21" 

M 

L 

VL(S) 

<EL 

H 

L-M 

Ifeg. I 

M 


21"— 30" 

H ' 

YL 

VL(8) 

<EL 

VFT 

L 

Keg. ^ 

M 

Profile B 

1 0"— 12" 

VH 

M 

VL(12) 

L 

YH 

L-M 

Tr. 

M 


1 12"— 30" 

1 

1 

H 

M 

VL(12) 

EL 

VH 

M 

Keg. 

1 

M 


The above, analyses substantiate the observations recorded previously 
as to the occurrence of two distinct soil types in this orchard. The soil 
of part (Ij is a Brown Earth derived from what appears to be a parent 
material of alluvial origin, the occurrence of the latter here being no doubt 
influenced by the close proximity of the river Siiir. In other part (2) of 
this orchard the soil is apparently of the transition t^pe previously discussed 
in the case of 0 !*cliard K.4. While data presented later in Table 1 demon- 
strates that in each of these soils the greater part of liie clay is in an easily 
dispersible form in view of the reiativeh low <inioiint of clay xiresent this 
does not result in unfavourable structure. Moreover, It is seen that in the 
presence of carbon dioxide a comparatively small amount of clay remains 
dispersed. This should contribute to good structural development, which 
in the instance of the soil of part (1) especially is of a rather favourable 
character. The latter soil also from the aspect of physical constitution 
should provide a good medium for tree growth the only danger lying in 
the possibility of excessive drainage. The shallowness of the soil in part 2 
coupled with its light nature does not by any means recommend its use 
as a good fruit soil. 

When recording pomoiogical data it was noted that considerable "'leaf 
scorch” occurs in this plantation particularly in part 2. The reason for 
this is fully evident from the nutrient and other analysis. While the 
nitrogen status is somewhat low, proper attention to nitrogenous manuring 
with a view to maintaining it, at least, at its present level should guard 
against malnutrition in this respect. From the data provided for available 
phosphate it is evident that the status of this soil in this respect is very 
low being somewhat similar in this respect to the soil of Orchard K.4 where 
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a like metallic -grey bronzing of foliage occurs. Here again, however, the 
Diagnesiuni status (as m K.4) is lower than is usually recorded while the 
calcium status is high. Some workers elsewhere have s]iov\'u that it js under 
such conditions that magnesium deficiency is liable to develop. 

ORCHARD K. 9. (PILTOWN DISTRICT). 

Planted in 1988 on the site of an old orchard, this two-acre 
plantation is composed of the \arieties, Brarnley’s Seedling, Allington 
Pippin, Worcester Pearmain, Beauty of Bath, Newton Wonder and 
Ellison’s Orange. For two years after planting a crop of oats 
which received a complete manorial mixture was taken prior to laying 
down to grass. In 1938^ and 3939, ail trees received a dressing of liquid 
manure. Apart from the fa&d of planting on an old orcliard site manage- 
ment up to the present has in the main been contrary to established 
principles. 

POMOLOOICAL OBSERVATIONS, 

Tf@e Growth : No variety had made satisfactory growth. Individual 
trees of all varieties sliowed severe marginal scorch. Many trees of Ailing- 
ton Pippin w^ere almost completely devoid of foliage. 

SOIL. 

While the underlying rock consisting of limestone (arenaceous 
or otherwise) comes near the siirfai'e in some places hereabouts the soli 
of this orchard appears to be of considerable depth. The stones and gravel 
are of heterogenous origin consisting of carboniferous and Silurian shales, 
sandstones, quartz, chert, flint and some others, all being rather rounded 
and somcvhat like river gravel in this respect. The possibility of the 
occurrence of such a deposit is further strengthened by the fact that sand 
seams occur at some points underneath the soil in this plantation. The 
ground in this vicinity is generally of a rather ‘‘Iminmock^^’’ topography, 
though the site of this orchard is level. With the exception of a very slight 
darkening effect due to organic matter in tlie surface 6'h this soil is of a 
uniform brown to yellow-browm throughout and of a mellow^ loamy 
texture, friable and well, if not excessively, drained. Wlien, boring wdtli 
the augur easy penetration of the ground is obtained the subsoil being if 
anything less compact than the surface Below a depth of 2' there is a 
notable increase in the quantity of sand and gravel present. 

Weclianfeal Analysis: 


Sample 

Clay 

sat 

i Fine Sand 

Coarse Sand 
% 

CaCOs 

% 

Hyg. 

Loss in 

% 

t 

o/ 

/o 

% 

% 

Solution 

% 


15.2 

1 

18.1 i 

34.1 

31.2 

0 i 

1.8 

0.7 
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Clay Fraction: 


Sample 

i Ignition 

1 Loss 
% 

1 S 1 O 2 

0 / 

/O 

AI2O3 

% 

0 ' 

/O 

T 1 O 2 

iO 

S 1 O 2 

Si 02 

i Si 02 1 

AI 2 O 3 


AI2O3 

LeoOg 

FeoOe 

6"— 18" 

15,75 

41.75 

28 69 

8.81 

0.50 

2.1 1 

2,4 

12.4 

5.0 


Goeeral Analysis: 


Sample 

Hyg. H 2 O 

0 / 

,0 

pH 

Organic 

Matter 

% 

CaCOs 

0^ 

/o 

Organic 

Carbon 

0 / 

M 

Xitrogen 

% 

C/X 

0 —6" 

3.0 

5.9 

6.6 

0 

3 83 

0,25 

15.3 

6 "— IS" ' 

1 S 

5.S ; 

— 

0 

— 

0.00 
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Nutrient Status: 


Sample 

Xitrate , 
X 

Ammonia 

! 

^"205 

' H 20 

Ca 

Mg. 

3rn 

Fe(ie) 

0"— 6" 

H 

L 

VL(8) 

EL 

L-M 

'M 

Tr. 

MH 

00 

\ 

H 

M 

yL(i2) 

<EL 

L 

MH 

i 

Tr. 

M 


These data demonstrate tliat the soil occurring here is in fundamental 
constitution very similar to that of rather general distribution in this district 
being of the Brown Earth type. While there is danger oi: drainage being 
excessive this should be a moderately go{»d fruit soil judged from the point 
of view of texture and structure. 

From the asjiect of milrieni supplying capacity the position is however, 
far from satisfactory, the pobisli status being particularly low in which 
connection it should be noted that leaf scorch Is severe. In tlie instance 
of this, as with many other of tlie soils reported on of the same physical 
make-up and type there is considerable danger of nutrient depletion through 
leacliing, particular!} with regard to nitrogen. This is one of the few soils 
being reported on tending towards deficiency with regard to calcium. 

Data provided in Table I sliows considerable stability of llie structural 
aggregates constituting this soil — this is well reflected in the existing degree 
of friability. 


ORCHARD K. 10. (PILTOWN DISTRICT). 

This is an old orchard adjacent to K 9 and o,n the same soil type. 
Covering one acre, it lias been in grass for some thirty years. The 
varieties planted inielnde Bramley’s Seedling, Eewton Wonder, Lane’s 
Prince Albert, Lord Derby, Allingt.on Pippin, and Cox’s Orange Pippin. 
Very little information was obtainable as to treatment and mamiring 
beyond the fact that dung and sulphate of potash liad been applied to 
some trees the location of wliich no information was forthcoming. 
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POMOLOCICAL OBSERVATIONS. 

Tree Growth: C'ox’b Orange Pippin had for all practical purposes 
proved a complete failure. Severe die-back of young shoots on the upper 
branches was noted. It was generally apparent that dessert varieties were 
I acre adversely affected than culinary under the prevailing conditions. 

Foliage: While the leaves of some varieties partiicularly Newton 
Wonder and Alhngton Pippin were small and of a yellow-green colour, 
these of others especially Lane’s Prince Albert and Bramley’s Seedling were 
large and of a normal green colour. It is by no means improbable that 
these last named varieties bad received preferential manurial treatment, 
but hi Anew of the paucity of iiiformntion in this respect, these observations 
are of very iimitec! value in comparing varietal reaction here. 

SOIL. 

The only noticeable difference betw’een the soil of this and of 
the adjoining Iv 9. orchard is the greater extent to wliich blackness of 
the surface soil has deA’eloped liere. Root growth a])pears to have been 
vigorous in this plantation. 


General Analysis: 


Sample j 

Hyg. H 2 O 

i 0/ 1 

i 

pH 

Organic 

Matter 

% 

CaC 03 

% 

Organic 

Carbon 

1 

Xitrogcn 

% 

c/x 

Surface 

1 

3.0 

7,2 

6.53 

.37 

.3,79 

0.17 

22.3 

Subsoil 

1.9 ’ 

6.6 


j Tr. 

— 

.09 

— 


Nutrient Status: 


Sample 

Xitrate 

X 

Ammonia ! 
X j 


KoO 

j Ca 

i Mg. 

1 Mn. 

1 Fedc) 

1 

Surface 

H 

M 

L(28) 

MH 

VH 

MH 

Xeg, 

M 

SubsoU 

H 

L 

VL(8) 

EL 

H 

M 

Xeg. 

MH 


These analyses show the existence of a somewhat higher plane of 
fertility than that present in orchard K 9. Although the potash status of 
the surface soil is satisfactory, very little appears to have penetrated into 
the subsoil. In an adjoining field where a somewhat similar degree of 
alkalinity as that recorded for this soil prevaailed boron deficiency symptoms 
in a sugar beet crop were noted. This may be of interest in view of the 
fact that the type of die-back reported as occurring in this orchard has 
been attributed by some workers to boron deficiency. 

ORCHARD T1. (KNOCKLOFTY DISTRICT). 

This one-aere orchard was planted in 1913 the varieties Bramiey’s 
Seedling, Lane's Prince Albert, Beauty of Bath, Allington Pippin, 
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Lady Siideley, Worcester Pearmaiii and Cbx’s Orange Pippin being 
used. These trees are ot tlie bush and half standard forms and 
are probably on crab stock. For five \ears subsequent to planting 
cultivation was i3roceeded with, crops of potatoes and roots which received 
dung and artificial fertilisers, being taken. Since then this orchard has 
been in grass, occasional dressings of dung being applied. During the past 
four years a mixture composed of 1 cwt. of sulphate of Ammonia and 
cwts. of Buperpiiospliate has been applied annual^. Beyond the potash 
added ilirougli dunging, otiier manuring in this respect received no attention. 
Xo regular priming ims been earned out During the four years preceediiig 
our visit tlunning out of overeiowding trees had taken place, and during 
tins period a iso winter wash and scab sprays have been applied. 

POMOLOOICAL OBSEFWATIONS. 

Tree Growth: Wdiile Bramley's Heedling with an average size of 
some 20' in lieiglit and 2 d spread., has responded reasonably well, the 
dessert varieties planted have reacted very unsatisfactorily, C^ox's Orange 
Pippin and Worcester Pearmain being worst in this respect, Allington 
PiXipin less adverse!} affected and Beaut\ of Bath least so. Lane’s Prince 
Aiijert was recorded as having an average height of 13' with an IS' sipread. 
Young growtii has been considerably restricted and weak excejit in the ease 
Of Bramie} 's Seedling on which variety numerous though short, growths 
were made. Dying back of young slioois was severe on Beauty of Bath, 
Worcester Pearmain. l^ox’s Orange Pqipiii and Lane’s Pidnce Albert, and 
less severe on Allington Pixipin. 

Foliage: Although leaves were plentiful the} were as far as most 
varieties were concerned subnormal in size and of a light green colour. 
Leaf-scorch was severe on sfiarsely clothed trees of Worcester Pearmain 
and on some trees of Bramley's Seedling. The foliage of Beauty of Bath 
and Lane’s Prince Albert showed severe sxiray-injury. 

Croppirig: Fruit was small and of a poor colour where present. 

Disease: Worcester Pearmain. Cox’s Orange Pixipin. Lane’s Prince 
Albert and Beauty of Batli were badly cankered, and canker was of a 
secondary nature on Allington Pippin. Scab was rather severe on Cox’s 
Orange Pippin, Allington Pippin and Lane’s Prince Albert with a slight 
infeetioii on Bramley’s Seedling and Beauty of Bath. 

SOIL. 

Situated in gently rolling country this orchard is on slightly 
sloping ground with a southerly aspect. The underlying rock of carboni- 
ferous limestone while outeroxqnng in some places is in the main covered 
by a relatively deep deposit of drift. From an examination carried out in 
a nearby gravel pit (overlain by some 2-B' of soil) it was neen that the 
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stones wbicli were ol a rounded form consisted mainly of limestone and 
carboniferous shales, dint, chert, sandstone, lime bearing sandsione, and 
quartz, while the fine material was rich in calcium earbonaie. No very 
large stones were in evidence. Tiie tliiu-covering of soil was of a uniform 
grey-browTi colour though somewhat more brown than that of the typical 
grey-brown of our limestone soils (2) . In the orchard also the profile exposed 
shelved a soil of a uniform grey-brown colour throughout with a very slight 
darkening of the surface 6". While texturally, the soil appeared to be a 
medium to heavy loam there was quite a fair amount of stones and gravel 
present (25-30 per cent.) this quantity increasing considerably with increase 
in depth. During examination digging was carried out with some difficulty 
the soil being of a somewhat com])act structure having become very 
desiccated during the preceding dry jieriod. Drainage was undoubtedly 
good as demonstrated by the uniformly grey^-brown colour throughout, 
though percolation should tend to be rather slow. Surface soil sample A 
(see analydical results') was drawn from the ground beneath Bramley^s 
Seedling trees showing “leaf scorch^’ and surface Sample B from the soil 
under imscorched trees of the same variety. 


Meclianlcal Analysis: 


Sample 

Clay 

% 

Silt 

% 

Fine Sand 

o/ 

/O 

Coarse Sand 

% 

Ca 003 

% 

Hyg. H 2 O 

0 / 

/o 

Loss in 
Solution 
% 

S'"— 12^ 

17.6 

19.8 

37.8 

20.1 

0 

1 

28 

1.2 


Clay Fraction: 


Sample 

Ignition 

Loss 

% 

Si02 

% 

AI2O3 

% 

Fe 203 

yO 

T 1 O 2 

% 

Si02 

S 1 O 2 

S 102 


II 2 OB 

AI 2 O 3 

Fe203 

Fe203 

3'^— 12"’ 

14.44 

48.34 

21.33 

9.04 

/ 

0.77 

8,03 

3.8 

14.2 

3,7 


General Analysis: 


Sample 

Hyg. H 2 O 

0/ 

pH 

Organic 

Matter 

0 / 

/O 

CaCOa 

% 

Organic 

Carbon 

1 O' 

/o 

Nitrogen 

1 % 

C/N 

Surface A 

3.2 

7.0 i 

7.37 

0.5 

4,22 

.31 

13.6 

Surface B 

3.8 

7,1 

7.64 

0.5 

4.43 

.14 

81.6 


00 

6.7 

— 

— 

— 

— ■ 
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iutrient Status: 


Sample 

Nitrate 

N 

Ammonia 
; N 

^2^5 

KjO 

Ca 

. Mg. 

Mn. 

I 

Fe(ic) 

Surlace A 

1 MH 

t ^ 

M;H(92) 

VH 

VH 

MH 

i 

Tr. 

M 

Surface B 

VH 

M 

M(51) 

MH 

VH 

MH 

Tr. 

M 

3 "'—12"' 

H 

M 

VL(8) 

<EL 

VH 

M 

Tr. 

L 


EL 

j 

M 

EL(4) 

<EL 

M 

L-M 

Tr. 

L 



As can be seen from the foregoing data derived froiri clay fraction aiiaij^sis 
this soil has a Si 02 /li 203 ratio of o and this in conjunction with tlie 
observations recorded distinguish it as belonging to the brown limestone 
group of Gallagher and Walsh (2j. With tiie exception of Ivl and K.2 it 
is quite distinct from those previously discussed. Prom the analysis pre- 
sented above and in Table I (giving data on structural stability) coupled 
with the recorded observations, it seenis reasonable io conclude that this 
is a soil which should allow ot good root development even though having 
a sligiit tendency to over-compactness, this latter being reflected in the 
analysis given in the above-mentioned table. 

The nutrient and general analysis show (1) a satisfactory organic 
matter status (2) a variable nitrogen content .with general status in this 
respect satisfactory (3) the fact that though the concentration of available 
potash in the surface soil is satisfactory a deficiency exists in this respect 
ni the subsoil i.e., in the region of active absorption by plant roots (an 
outstanding feature of the subsoil of* this orchard as shown in Table II, 
presented later, is its high potash immobilising power which becomes 
much more accentuated when submitted to the drying treatment indicated 
in the text), (4) a moderately high available phosphate status of the surface 
soil — ^this being a reflection of manurial treatment, (5) no lime requirement 
and (6) a satisfactory position with regard to other elements with thfe 
possible exception of iron wliich is recorded as being present in low con- 
centration, In view of what has been wTitten of the question of balance 
when discussing the incidence of “leaf scorch'’ in orchards K 1 and K 2 
the fact IS of interest that thougli tlie potash status of the surface soil from 
under trees of the Bramley variety showing this condition here is somewhat 
similar to that where no scorch occurs, there is a significant difference ir 
the nitrogen content of the samples examined. The results obtained in 
this connection conform with the experience of Wallace (5) though in 
addition the ability of potash to penetrate into and remain available in the 
high potash-immobilising subsoil of this orchard must be considered in 
advancing an explanation for the incidence of leaf scorch here. The drift, 
as has been noted, is somewdiat calcareous and the importance of this in 
view of the predisposition to chlorosis of fruit trees growing on soils of 
alkaline and calcareous nature is w^orthy of note. 

ORCHARD T. 2. (KN0CKLOFTY DISTRICT). 

Situated adjacent to T. 1. this small (one acre) orchard was 
planted in 1913 with the varieties Bramley ’s Seedling, Lane’s Prince 
Albert, Allington Pippin, Worcester Pearmain, Beauty of Bath, Gas- 
coAme’s Scarlet and Grenadier. No definite information was available 
as to the stocks used though they were probably of the crab type. 
The trees of half standard and bush form, were originally planted at 
distances of 21' and 12' but a considerable amount of thinning out 
has taken place. For the ten years preAUons to our visit this orchard 
had been in grass, providing grazing for calves. With the exception of 
fowl manure applied to a few trees of Beauty of Bath and a dressing of 
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superpiioBpiiafce some years previousiy, no other attention lias been devoted 
to maiiuriiig. Ko systematic pruning has taken place. Winter and scab 
sprays were applied from 1938 onwards. 

POMOLOaiCAL OBSERVATIONS. 

Tree Growtti: While growth in general was average tiie cuimar^/ 
varieties on the whole were making more progress in this I'espect than 
the dessert this being particularly obvious ni the case of Bramley’s Seed- 
ling. Voung growth general!}? was weak and retarded being particularly 
so in the instance of Worcester Pearniaiu and Lane’s Prince Albert, tliougb 
eonsiderabi} better where Beauty of Bath was concerned. Jdie-back of 
shoots was severe on Worcester Pearmain, Gascovne's Scarlet, Grenadier 
and Ailingtoii Pippin, being*' less severe on Beauty of Bath and absent on 
Bramley’s Seedling trees. 

Follape: Leaves were mucli reduced in size, of a yellow-green colour, 
and scarce on trees of some varieties, this being accentuated by a tendency 
towards premature defoliation. The iea\'es of some Grenadier trees were 
chlorotic. Leaf scijrch affectetl aJi varieties chiefly Gascoyne's Scarlet, 
Grenadier and Lane’s Prince Albert, Tlie foliage of Worcester Pearmain 
siiowed some bronzing while that of a few fBramley Seedling trees exhibiiod 
a brown necrotic spotting. 

Cropping; Fruit buds were smaller Ilian normal and niainlv coiihned 
to the young wood on the outer parts of trees. Cropping potential was low. 

Disease: Lane's Prince Albert. Worcester Poariuain and Aliington 
Pippin w'ere cankered though not severely. All varieties showed a severe 
infection of scab. 

SOIL. 

The soil examined here was seen to be essentially the same as 
that discussed when dealing with Orchard T 1. The surface soil is however, 
of a darker colour, the subsoil in addition being of a somewhat more gravelly 
consistency. lame spots occur in the subsoil confirming local information 
to the effect that heavy dressings of lime were applied at one time. This 
soil being of a rather compact nature offers considerable resistance to 
digging or boring, though it is liowever, sufficiently permeable to facilitate 
good drainage. According io the owner, strata of gravel nm beneath the 
soil here, at some places comiug relatively near the surface. This is to be 
expected considering the distribution of the drift in the district. 


General Analysis: 


Sample 

Hyg. H 2 O 

^ % 

pH 

Organic 

Matter 

0 / 

/o 

CaCOs 

% 

Organic 

Carbon 

0^ 

Xitrogen 

% 

O/N 

i 

Surface Comp: 

S.O 

7.4 

6.74 

0.6 1 

3.91 

.27 

14.5 

Subsoil (1) 

— 

7.2 

— 

0.5 

— 

— 

— 
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iutrlent Status: 


Sample 

Kitrate 

N 

Ammonia 

X 

^20s 

K 2 O 

Ca 

Mg. 

Mn. 

Ee(ic) 

Surface Comp. 

H 

L 

M(44) 

L-M 

Vii 

M 

Tr. 

M 

Subsoa (1) 

M 

1 

YL(8) 

VL-EL 

VH 

M 

Xeg. 

L 


The general fertility level of this orchard with regard to nutrient sup- 
plying capacity is seen to be somewhat lower than that of Tl., this cor- 
responding with difference in treatment. The remarks made with regard 
to ‘Teaf scorch" and xjossibiiity ot chlorosis (which occurs to some extent) 
when discussing Orchard Tl. a^j^jly equali;) well* here. This appears to be 
a soil winch either inlierentl^^ or b\ inductron is more suited to the pro- 
duction of culinary than dessert apples. 

ORCHARD T. 3. (KNOCKLOFTY DISTRICT). 

Planted in 1911, this plantation of acres consists of half standard 
and bush trees, of the Bramiey’s Seedling, Beauty of Bath, Worcester 
Pearmain, Cox's Orange Pippin, Lane’s Prince Albert and Grenadier 
varieties. While planted at distances of 24' x 12' the number of 
trees has since been considerably reduced by rather general alter- 
nate thinning. Stocks of the crab or seedling types w’ere used. 
Although occasional thinning out has been practised, no systematic 
sciieme of pruning has been followed. Spraying has consisted of the appli- 
cation of a tar oil winter wasii for some ten years with scab spraying for 
the three years preceding our visit. After planting, cultivation was con- 
tinued for a period of ten years, root and cereal crops being taken the 
former receiving artiiicial fertilisers. This was followed by meadowing for 
two years, subsequent to which the herbage was removed by grazing. 
Manuring with dung had been x>t'tiGtised for the fifteen years previous to 
1941 while in 1940 one ion of sulphate of x>otash was applied, some pre- 
vious applications of this fertiliser Iiaving also been made. No phosphates 
with the exception of these axiplied to root crops and in dung had been added. 

POMOLOOICAL OBSERYATIONS. 

Tree Grewtfl : The most striking feature of tills orchard was the vigour 
of culinary varieties particularly Bramiey’s Seedling though the weak- 
growing Lane's Prince Albert of this class did not appear to have pro- 
gressed favourably. Trees of the former variety where allowed to develop 
ranged from 25'-30' in height with a s^iread of over 30', while those of the 
latter were generally of only some in height with a spread of 12'-14''. 

Young growth was very limited and weak on all varieties except Bramiey’s 
Seedling. Severe die-back of young shoots occurred on Beauty of Bath. 
Worcester Pearmain, Cox’s Orange Pippin and Lane’s Prince ^Albert this 
being of a less severe order where Grenadier was concerned, and absent from 
Braiiiley 's Seedling. 
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Foliafie: Leaves Liou^li geoeraJly soiiiewluiL snbiionnal in siz€ and of 
a rather greenish yellow hue, were abuudaiil.. Beauix of Bath, Wcjrc-ester 
PearinaiB and Cox’s Orange Pippin, showed a ieiulency for preituiture de- 
foliation. Borne “leaf scordi" was apparent on the foliage of iiie hist two 
varieties and Creiiadier, the leaves of tire latter also showing some 
chlorosis and those of Cox's Orange Pippin an irregriar brown necrotic 
spotting. 

CropplUi: Lroiu information available it would appear that Bramley’s 
Seedling and some other culinary varieties crop well and reasonably con- 
sistently ill this jilantation. In addition to being small the colour of the 
fruit of the dessert varieties was generally somewhat poor. While the 
cropping potential of dessert varieties was low' that of the majority of 
the culinary varieties was good this applying particularly to the younger wood. 

Disease: in addition to being badly cankered the dessert varieties 
show'ed a severe attack of scab. The culinary varieties Bramley’s Seedling 
and Grenadier on the other hand were canker free though showdiig slight 
scab iiifeetioii. Lane's Prince Albert exhibited severe infection with canker. 

General : The growdh conditions operating in tliis orchard appear 
imsuited to the desired healihx development of tlie dessert varieties planted. 
On the other hand the environment created tlirougli management and 
treatriient of this soil in the way indicated wais conducive to excellent 
growrth of the strong groxving culinary varieties of the Bramley's Seedling 
class. In this connection it is of interest to note that the latter variety 
is also making very good growth though showing some leaf scorch in an 
acljoining plantation recently started. 

SOIL. 

Situated in the same district as Orchards T. 1. and T. 2. the 
soil in this orchard has developed over drift. The stones and gravel 
occurring throughout a 2-y portion of the profile and comprising some 30 per 
cent, of the soil, are similar to those found in T 1. Below^ the surface 3'" 
which is of a dark-browm hue the soil of medium- cl ay loam texture is of a 
uniform liglit-grey-brown colour and appears from information advanced 
by the oxvner, to possess considerable depth. Digging xvas performed with 
relative difficulty clue to compaction and induration of the soil, no doubt 
accentuated by the drought conditions operating for some time previously. 
Individual soil particles crumble fairly readily. The surface soil of the 
adjoining new plantation on whetting, becomes very sticky and adhesive. 


Mectiarilcaf Analysis: 


Sample 

Clay 1 

Silt ! 

Fine Sand 

Coarse Sand 

CaCOg 

Hyg. HoO i 

Loss in 


0' i 

O' 

O' 
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/O 

/o 

*o 

/o 

/O 

to 

11 *■—17'" 
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29.6 

31.2 

19.1 

0 

1.5 
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Clay Fractions: 


Sample 

Igmtion 

Lass 

% 

SiOg 

AI 2 O 3 

/o 

O' 

/o 

TiOo 

0 / 

/o 

«'02 i 

Si 02 

j 

82O2 1 

AloO^ 

1 ^203 \ 

1 AI 2 O 3 

Ee20g 1 

1 Fe 203 

0"-~3" 

20.82 

45.91 

14.45 

5.89 

0.45 

4.3 i 

1 33 

! 

20.8 j 

3,9 

S"— 11" 

14.02 

51.67 

19.18 

8.33 

0 63 

3.6 

4.6 

16.5 1 

3.6 

11 "—17" 

0.67 1 

48.94 

25.22 

10.12 

0 64 

2.6 i 

3.2 

1 12,9 

4.1 

17"~23" 

9.11 ' 

48.16 

25.82 

9.55 

0.57 

2.6 

3 2 

13.7 

4.2 

2S"~30" 

9 07 

46.64 

i 

27.52 

9.82 

0.56 1 

2.4 1 

2.9 

12.6 

4.4 
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General Analysis: 


Sample 

Hyg H 2 O 

% 

pH 

Organic 

Matter 

/O 

CaCOj) 

Organic 

earlion 

.0 

Nitrogen 

% 

C/N 

0 "— 3" 
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7.2 

4.22 
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0.18 

iS .6 
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6.8 

— 

. 0 

— 

0.14 


11"— 17" 1 
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0 







1.6 







17"— 23" J 


6.5 


0 


0.06 


23"— 30" 

1.0 

6.1 


0 

j 

0.03 

( 

Suface Comp. 


6.7 

i 1 

i c 

t 

1 

1 

; 2.73 

J 
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f^utrlent Status: 


Sample 

Nitrate 

N 

Ammonia 

N 

P 2 O 5 

K 20 1 

Ca 

Mg. 

Mn. 

Ee(ic) 
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H 

M 

M(56) 

i 

I 
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VH 

L-M 
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M 

3"— 11" 

H 

L 
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H 

M 

VL 

M 

11"— 17" 

L 

L 1 

] 
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VL 1 

H 

M 

VL 

M 

17"— 23" 

M j 

L-M 

! L(20) 

VL 

H 

M 

VL 

M 

23”— 30" 

H 

L-M 

YL(16) 

VL-L j 

M 

MH 


M 

Surface Comp. ' 

M 

MH 

VL(14) 

MH-H 1 

i 

VH 

M 

! 

Neg. 

L 


The clieuiical composition o'* the cLiy fractions which shows a high 
SiC) 2/E203 in the upper pari of ihe profile though this decreases consider- 
ably with increasing depili. points to this soil as belonging to the Brown 
Ihmestone group of general distribution in certain districts in this country. 
It is apparent from the analysis that some leaching has occurred as evi- 
fieneed by tlie translocation of iron and aluminium, suggesting a certain 
amount of soil degradalion. From the aspect of nieehanical composition 
this soil is shown io be of the medium loam class but when it is considered 
las shown in some data presented later in Table I) that over 80 per cent, 
of the clay fraction in the subsoil is in an easily dispersible condition the 
fact that induration occurs, and that for practical purposes it has an effective 
textural reaction more approaching that of the clay loam class, can be well 
appreciated. Moreover, this effect expressed in adhesiveness and stickiness 
is reflected in the surface soil of the adjoining young plantation. 
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The iiuirieiit yuppiyitig capcicity oi this soil is seen to be of a con.” 
Biderabiy iiigiier order than is the case with the majority of orchards so 
far discussed. The position with regard to nitrogen cannot be considered 
altogether satisfactory, and though there is a moderate distribution of 
potassium throughout the prohie (a high concentration in the surface soli) 
reliectiiig in this way manurial treatment there may as is shown in Table II 
be a tendency for immobilisation to take place when drying out ensues. 
iTie fact that a liming experiment carried out at one time in this orchard 
gave a negative result might have been logically expected considering the 
pH and calcium status as revealed by analysis. 

This orchard provides a striking example of the operation of a set of 
conditions intimately associated with soil type which while conducive to 
excellent development of strtog growing culinary varieties provides an un- 
satisfactory environment for dessert apple production. 

ORCHARD T. 4. (ABDFiNNAN DISTRICT). 

Planted ui 1938 (1 acrej and 1939 (J acre) this orchard is 
composed of trees of the half standard form, some of the trees 
being on Mailing XIll stock, and the remainder on crab. The varieties 
planted were Laxton's Superb, BemiU of Bath, Lord Lainbourne, Ailing- 
ton Pippin and Bi-auiley's Seedling, all trees being at distances of 
24' X 21'. So far on]\ winter sprays have been applied, (hiltivation has 
been practised from the beginning, manured crops of potatoes and sugar 
beet having been taken. 

POMOLOGICAL OBSERVATIONS. 

Tree Growth: While not by any means maximum, growth in general 
has been good. 

Foliage: ‘'Leaf Scorch" was very severe on the foliage of Bramley’s 
Seedling, Beauty of Bath, Allington Pippin and Laxton's Superb on Mailing 
Stock XIII, being less severe on Bramley’s Seedling, Superb and Lord 
Lambourne on crab stock. The hrst two varieties were most affected in 
this respect, Allington Pippin and Laxton's Superb being less severely so 
and Lord Lambourne least. While scab was of slight distribution freedom 
from canker prevailed. Crab stock, it should be noted, is deeper rooting 
than Mailing XIII. It is interesting to note that wdiile the foliage from 
badly scorched Bramley's Seedling ivas shown by analysis to contain 
0.26 per cent, of K 2 O (dry weight basis) that of unscorclied foliage had a 
content of 0.82 per cent, in this resjiect. 

SOIL. 

The soil of this plantation has been formed 00 drift of closely 
similar composition to that which constitutes the parent material of soils 
T. T. 2., and T. 3., and from the point of view of fundamental type 
is identical with those. Textiirally it appears to be of the medium to clay 
loam class wdtli a relatively low content of stones and gravel (some 25 per 
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cent.) of a. similar nature to those found m T. 1., distributed throughout. 
It IS of a brown to grey-browm colour showing good drainage and allowing 
ot greater ease of penetration than the other sods indicated above. This 
soil is subject to severe drying out the effects of this being very obvious 
at the time of our visit winch coincided with a period of rather prolonged 
drought. From information available it appears that this soil is of con- 
siderable depth and uniformity throughout, w^ater penetration tending to 
be somewhat slowv The local topography is fiat. As very good difierences 
in the incidence of leaf scorch on trees of the same variety (Bramley's 
Seedling) and stock (Mailing XIII) growing in adjacent rows obtained, soil 
samples w^ere taken with a view^ to examining the difference (if any) w^hich 
existed in the soil beneath healthy trees (represented by Sample H) and 
affected trees ( Sample D ) . 


Mecliaiiicai Analysis: 


Sample 

Clay 

% 

Silt 

Fine Sand 

% 

Coarge Sand 

‘ ro 

CaC03 

% 

Hyg. H2O 

0/ 

i /o 
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4''— 12" 
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! 

0 ' 
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Clay Fraction: 
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1 
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% 
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O' 

/O 
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O' 

/O 

Fe 203 

% 

TiOo 

% 
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SiOo 

AI 2 O 3 

S 1 O 2 

Fe 203 

AI 2 O 3 

Fe 203 
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General Analysis: 
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Hyg. H 2 O 

O' 

/O 

pH 
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O' 

/O 
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O' 

/O 
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% 
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% 
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0 
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1 

0 
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6.4 


0 
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Niitrlent Status: 
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Ca 
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M 

L-M 
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L 

H 

M 

VL 

MH 
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M 

VL 
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M 
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The clay fraction analyses presented above verify the observations re- 
corded and identify this soil as being of the Brown Limestone type. From 
the point of view of texture as indicated by mechanical analysis, this soil 
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IS idcutical witk mari^ good Iruii soils. As can be seen from the analysis 
iJie potash strdus of the surface sojJ is decidedh low, dehcieiicjy being 
greatest where scorch occurs. Moreover, while the potassium iiiiriiobilisiiig 
power of the surface sod from beueatii iiealthy trees seems to be negligible 
(Table 11 j that under scorched trees is definitely high, in addition, it is 
seen (from the same source) that tlie subsoil is ver\ potent as a potassium 
iuimobiiisiiig inateriai, its pocenc\ in this counectjon being much accentu- 
ated under the coiiditioiis of dr\uig out incidental to the technique used. 
Some other points arising in this connection are given further attention 
later. 

Attention to tins orchard in future should pruve of interest not only 
from the manurial aspect but, also from that of fundamental type, winch 
appears to be of cousidenible juiporiaiice ui rendering this location more 
suitable for culinary apple production than for dessert, as many other 
factors such as texture as judged from meclianiciii analysis, drainage, etc., 
appear to be very similar to these <issociated with good dessert apple 
producing soils. 

ORCHARD W. 1. (BALLYDUFF DISTRICT). 

Ill pianting this old (181)0) orchard, trees of Bramley’s Seedling, 

Grenadier, Lane’s Prmce Albert, Newton Wonder, Eoyal Jubilee, Cox’s 
Orange Pippin, Worcester Pcarmain, Allmgton Pippin, James Grieve 
and Blenhehii Orange were selected. Crab or Seedling stocks were 
used and the trees are of the half standa,rd and Inisli forms. 

While known to have been in cultivation at one time no information 
relative to tins was available. It has been in grass for at least 

15 years, no manuring beyond an occasional dressing of sulphate of potash 
from 1938 onwards having been resorted to during that period. This 

orchard with a somewhat northerly aspect is enclosed by a high wall 
Owing to indefiiiiteness with regard to management only general attention 
was devoted to recording conditions here, 

POMOLOOICAL OBSERVATIONS. 

Tree Growth; The trees show obvious signs of having developed in 
a fin. curable environment; gnowth. nliich is still very satisfactory on most 
varieties, iuuiiig been good in the past. 

Folia§e: Leaf scorch was not evident in this orchard. The leaves of 
Aliingtun Pippin, Cox's Orange Pippin and Worctester Pearmain were 
undersized and of \ellow-green colour, the incidence of this condition 
being closely associated with location within the orchard. Trees of Grenadier 
and Boy.il Jubilee in a few instances carried rather chlorotic foliage. 

Cropping: Many trees carried a good crop; the extent to which fruit 
developed colour was a striking feature here. The colour of fruit from all 
vivrieties was much accentuated, those which are normally coloured, develop- 
ing a brilliant red flush, while that of Brainley’s Seedling and Grenadier 
in particular which is usually greenish yellow show’ed considerable colour/* 
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Disease: The general bealtb of the trees is exeelieiitj remarkable 
freedom from canker prevailing 

SOIL. 

Tills soil lias been formed on drift wbieb is of a soiiiewbul mixed 
nature, liiough apparently eonsiderablx indueiiced by the locally outcropping 
old lied Sandstone rocks. Fragments oi tliese logellier with some chert, 
Silurian shale and quartz coustiluie the major portion of the sand and 
gravel of the adjoining (W 2) orchard soil vith which that under discussion 
appears fundainentaii} idciuieal Tlie dark (dioeolaie brown medium loam 
surface soil which is of friable consistency is underlain by material of a 
lighter brown colour and of simif.ir toxture. Tins soil is notably free from 
stones and gravel ; o]ii\ some 10 per cent, of tliis fraction being present. 
Drainage is good. The soil generally m the immediate locality extends to 
a considerable depth. 


General Analysts: 
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Nutrient Status: 
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These analyses indicate the existence of a moderate state of fertility 
the available potash content though recorded as low, being sufficient to 
support normal growth of all crops with the exception of those having a 
high requirement in this respect, this soil being of a considerably higher 
order with regard to ability to supph this element than those recorded as 
“extra low" and “very low." Moreover, there is a reasonable distribution 
of potash throughout tlie entire soil. Indeed, from the aspect of nutrient 
supplying capacity this is a soil which should constitute a well balanced 
medium. Its general physical make-up is such as to favour good root 
development. 

ORCHARD W. 2. (BALLYDUFF DISTRICT). 

Planted adjacent to W 1. in 1936 and covering an area of 
about 8 acres this orchard is composed of the varieties Laxton's 
Superb, Ellison's Orange, Worcester Pearrnain, Cox s Orange Pippin, 
American Mother, Blenheim Orange, Gascoyne's Scarlet and Newton 
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Wonder, ail being on Mailing XIll stock and planted at distances 
of 27' X 21'. Winter pruning, and winter and scab spraying have 
been carried out according to usuai methods. The trees were planted in 
grass, the tree rows having remained so up to the present, though the 
remainder up to within 4' of the trees has been cultivated and cropped 
with roots and potatoes, which received ordinary manurial treatment. No 
manure, dung or otherwise has been applied to the tree rows since planting; 
at the time of examination the ground around the trees earried a tluc'k 
mat of coarse herbage. 

POMOLOGICAL OBSERVATIONS. 

Tree Growth*. Considering the method of planting and subsequent 
treatment adopted, growtli in general has been satisfactory though below 
maximum; Aliington Pippin,' Laxton’s Superb, and Blenheim Orange, in 
particular making good progress. 

Fol!a§©: Some marginal scorch "was evident on the foliage of Gascoyne's 
Scarlet, Newton Wonder and American Mother, while some trees of the 
latter variety also showed dead brown blotched areas of an interveinai 
location. In a few instances a grey-metallic bronzing similar to that re- 
corded in some other orchards and varieties, was exhibited by leaves of 
the first named Veariety. 

Disease: The trees were in tlie main healthy and disease free. 

BOIL. 

The surface soil is of a much lighter colour than that of the 
previous orchard. It has a rather umber colour throughout, the surface 
being slightly darker than the underlying subsoil. Of a rather friable con- 
sistency this soil allows of relatively easy penetration by a boring instru- 
ment. Drainage is good. The samples for which data are presented below 
were taken from a pit in ground somewhat similarly treated as that be- 
tween the tree rows, the main purpose being to obtain information relative 
to soil type. 


MeclianlGa! Analysis: 


Sample 

Clay 

% 

Silt 

% 

Fine Sand 

Oi' 

/o 

Coarse Sand 

% 

CaC 03 

0/ 

/o 

Hyg. HgO 

% 

loss in 
Solution 

0/ 

/o 

! 

— ^27" j 

23.0 

17.9 

37.3 

21.5 

0 

1.3 

1.8 


Clay Fractions: 


Sample 

Ignition ’ 
Loss 

S502 j 

AI 2 O 3 

I’e 203 

! Ti 02 

1 

Si 02 

SiOg 

1 

SiOg 

AI 2 O 3 


% 

% ^ 

% 

% 

% 

E. 2 ^S 

AI 2 O 8 

FegOg 

FfigOg 


16.59 

44.38 

22,13 

9.47 

0.86 

2.7 

3.4 ; 

12.5 ! 

3.7 


10.76 

44.21 

26,38 

9.99 

0,68 

2.3 

2.8 

11.8 ^ 

4.1 
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General Analysis: 


Sample | 

Hyg. HoO i 

0/ 

/o 

pH 

Organiti 
Matter 1 

0/ 1 

/o 1 

1 CaGO- 

i 1 

! % 1 

Organic ! 
Carbon 

O' 

/O ; 

2s itro£?en j 

/O j 

C/M 


2.3 

5.6 

i 

1 

.3 33 j 

1 : 

0 i 

1.93 

0.23 

1 S.4 

9 "— 27 " 

1.5 

5.3 



i 

0 

i 

1 

s 

0.07 

i - 

i 


Nutrient Status: 


Sample 

Mitrate 

N 

Ammonia 

M 

^2^0 

KoO 

Ca 

Mg. 

Mn. 

Fe{ic) 

0^—9" 

H i 

i ’ 

VL(12) 


i ^ 

M 

i b 

3rIH 

27" 

H 1 

1 

j MH 

: i 

VL(16) 

L-M 

j L-M 

31 

L 

1 1 

MH 


The analyses presented above show this soil to be a medium loam of 
the Brown Earth type (though Vcirying somewhat from the typical soil of 
this group). The good tilth of the soil is no doubt closely related to the 
fact that although clay is present to the extent of "23 per cent, of the fine 
earth only 1.4 per cent of this fraction is in a water dispersible form, this 
being further decreased in the presence of carbon dioxide. Physically, this 
soil should provide an excellent medium for tree growtli and development. 
Moreover, the data provided m the nutrient and general analysis indicate 
a soil having good reserves of potash and nitrogen, the position with regard 
to the latter being particularly satisfactory in view of the low C/N ratio. 
The occiirrence o! leaf scorch may be due to a localised deficiency of 
potassium accentuated under the conditions of nitrogen supply obtaining. 

ORCHARD W. 3. (BALLYDUFF DISTRICT). 

This orchard consists of two parts. (1) a large plantation of 
25 acres and (2) a small plantation of about one acre. Both ivere 
started in 1908 and as regards general cultural management, varieties, 
etc., have been treated identically. Bramley's Seedling, Lord Derby, 
Grenadier, Eoyal Jubilee and Eoyal Codling varieties were on crab 
or seedling stochs, all trees being of the bush form. This orchard 
has been in grass since planting being grazed by sheep for part of 
the year. No data was available as to nianurial treatment beyond the 
facts that there w’as no record of dung ever been applied and that iinknowm 
quantities of sulphate of potash and sulphate of ammonia were used in 
1939. It is of interest to note that part of plantation (2) is situated close 
to the farmyard from wLich it probably received effluent materials. Evidence 
existed of lime having been applied in this latter plantation also. 

FOMOLOaiCAL OBSERVATIONS. 

Tree Grewtii: While the great majority of trees were stunted there 
were some exceptions to this, most notable being tbe growdh made by Eoyal 
C'Odliiig in plantation (2) when alternated in the row^ with Grenadier and 



that exhibited by Bramley’s Seedling in the part of this plantation sitiiatect 
near the farmyard. Young growth in general was very liimiocL 

Foliage: On the whole leaves were scarce, reduced in size and of a 
yellow grem colour, tliougli in the case of the Braniie \ ’r Seedling and 
Eoyal Codling trees mentioned previously they were well ([enveloped and 
of a healthy green hue. Leaf scorch was severe on (Irenadler, Eoyal 
Jubilee and Lord Derby while Braniley’s Seedling and Boa a! i'odling leaves 
were normal m tins respect. Where the latter variet} was alternated with 
Grenadier a fine example of varietal reaction m relation to this condition 
was evident, Grenadier leaves being hadh scorched wdiereas Ito_\al Codling 
Laves were iiealthy and iinatfeeted. In addition to siiowing some purple- 
bronzing, (frenadier foliage in a few instances Avas (diiorotic as was also 
that of ftoAud Jubilee and J/ord Derby. 

BOIL. 

Formed on drift of a somewhat identical nature as that con- 
stituting the parent material of soils W. 1. and W. 2., the soil type of both 
plantations appears to be somewhat similar to these. The surface soil 
which extends to a depili of ,ibont L is of a grey-umber colour with the 
surface D somewhat darker tlian the remainder. The subsoil is of yellow 
to gre\ -brown colour and of a sandy texture. No signs of waterlogging 
were a]jparent, the soil being if anything somewhat drougliiy. Wliile the 
surface soil of plantation (2) was of a darker brown than that of plantation 
(1), no other material differences beyond the fact that the subsoil in the 
upper end of the smaller wais heavier and more retentive than elsewhere. 
The “stones and gravel” fraction wBich constituted some 20 per cent, of 
the soil was composed mainly of sandstone, quartz, fiint. shale, and lime- 
stone (quite an appreciable amount). Soil samples D and H were taken 
in plantation (2) from beneath scorched and imscorched trees respectively. 


Gen-eral Analysis: 


Sample 

riant- 

1 ation 

Hyg. H 2 O 

K 

iiO 

pH 

Organic 

1 Matter 

O'' 

/o 

CaCOg 

/O 

Organic 

Carbon 

0 / 

/o 

Nitrogen 

; % 

1 

Surface Comp. 

1 

1 

2.3 

5.5 

3.81 

Tr. 

2.21 

0.17 

13.0 

do. 

1 ! 

2.8 

5.7 

1 

0 

__ 

0.10 

- 

do. H 

2 ' 

2.6 

7 0 

4.05 

0,12 

2.35 

0.23 

10.2 

do. B 

2 

2.1 

6.3 

4.74 

0 

2.75 

0.19 

14.5 


Wntrlent Status s 


Sample 

Plantation 



Nitrate 

1 K 

Ammonia 

N 

P3O5 

K 20 

Ca 

Mg, 

Mn. 

PeCie) 

Surface Comp, j 

1 1 

i 

M 

L 

VX{12) 

<EL 

H 

L-M 

Tr. 

MH 

do. 


1 i 

1 

H 

L 

vm2) 


MH 

L-M 

Neg. 

MH 

do. 

H 

2 

H 

I' 

Yum 

JEL 

H 

Ii-M 

Neg. i 

L 

do. 

D 

3 

1 

YH 

M 

VL(12) 

VL 

H 

L 

Neg. 

M 
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These anal 3 ’ses indicate the existence of a low state of feriiiity, this 
being in accordance with tJie attention aftorded to manaring la the past. 
Obviously, tree growth reaction in this orcintrd is not so much au ex- 
pression ol inherent soil poleniiaiities but rather of jndihereiit iiiuriageuient. 

ORCHARD W. 4. (BALLYDUFF DISTRICT). 

This nine acre orchard wliich has a nortlierl) aspect was planted m 
1938 With Laxton’s Super!), Worcester Pearmain, IJlc'niieiin Orange, 
Alhngton Pippin and American ]\fother. Tiie trees of half standard form 
were planted .U distances of 27' x 18', crab stock being probably 
used. While the trees were plaiitcd in grass tlie ground between the 
rows up to wjllnn 4' of the trees has been cultivattHl, crops of potatoes 
and roots being taken, a coarse m<it of herbage consisting of weeds 
and grasses winch have seeded being meanwliiie allowed to form in 
the region around the trees. Dung wms uj^phed as a mulch around the 
trees in 1940 in which \ear a dressing of sulphate of ammonia was also 
applied. No other manuring has taken place beyond that, added generally 
with the crcj})s sown. Bjtraying has consisted of the application of a winter 
wmsln wiiiie winter pruning has been system aticailj proceeded with. 

POMOLOGKh\L OBSERVATIONS. 

Tree Growtii: All trees have made reasonabh good tliough by no 
means maxiiuum, young grow’th. 

Foliage: Leaves were abundant thiougii somewhat undersized, those of 
.American i\Iother and Gascoyne's Scarlet showing scorch, which was severe 
on some trees of the latter variety. The foliage of Laxton's Superb ex- 
hibited some brown spotting in addition to having a tendency to fall off 
preiiiatureha wdiiie tliaf of AUington Pippin and (faseoyne's Scarlet show’ed 
a metallic-grey bronzing similar to that noted in Orchard Iv. 4. Some leaves 
of American ]\f other trees were affected by the presence of an interveinal 
brown blotching. 

Cropping: Cropjping potential was higli. most varieties spurring very 

welL 

Disease: General freedom from canker prevailed. 

BOIL. 

While one part of this orchard (upper) is planted on a soil derived 
from drift which appears to be mainly composed of sub-augula detritus 
from sandstone and carboniferous formations, the other (lower) portion 
is on a soil the parent material of which wars obviously of alluvial origin. 
In connection with this it is worthy of note that the site is situated 
but a sliort distance from the river Blackw^ater, the lower portion being 
almost on a level with its banks. The stones and gravel winch constitute 
but 10 per cent, of the soil of this (lower) part are of the same general 
origin though more rounded, as those ])resent to the extent of 30 per cent, 
in the other part. Limestone occurs nbundantlv in this river valley being 
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flanked by Old Bed Sandstone in the higher ground and this probably 
aSords an explanation for the mixed nature of the stones present. It is of 
interest also in connection with the soil type found here that many of the 
southern sandstones being laid down in lime charged waters are calcareous, 
and may therefore, produce an effect somewhat similar to limestone in 

regard to some vital soil forming processes. The soil of the lower part is 

a light -medium loam of a dark umber brown colour and friable consistency 
to a depth of about 18" below which it becomes of a light brown colour and 
more sandy. Deeper in the profile, a layer of practically pure sand is 
present. The soil of the upper part is a medium loam of a somewhat 
grey-brown colour throughout (with slight “sandstone” tint), except for 
the usual darkening of the surface soil. It does not show the same abrupt 

change in texture as occurs in the lower end, though becoming considerably 

more gravelly with increasing depth. Both soils are free draining, that of 
the upper part being somewdiat more compact than that of the other part, 
though both soils are relatively easily penetrated. The samples for analysis 
were taken in the tree rows. 


Mecfiamcal Analysis: 


Soli 

Sample 

Clay 

Silt 

Fiae Sand 

r 

Coarse 

CaCOa 1 

Hyg. H 2 O 

Loss in 





Sand 

Solution 



% 

% 

/O 


% 

% 

% 

Lower Part 

9 *’--18'' 

12.3 

13.5 

40.2 

28.2 

0 1 

1.2 

1.4 

Upper Part 

9^—24" 

17.1 

16.7 

42.1 

20.1 

0 

1.8 

1.2 


Clay Fractions: 


Soil 

Sample 

Ignition 

Loss 

% 

Si 02 

% 

1 

AI 2 O 3 

% 

Fe 203 

% 

Ti 02 j 

0 / 

/o 

Si 02 

B 2 O 3 

8102 

AI 2 O 3 

8102 

Fe 203 

AI 2 O 3 

Fe 203 

Lower Part 

0"— 9 - 

21.99 

40.98 

19.92 

7,38 

0.53 

2.9 

8.6 

14.5 

4.1 


9"— 18' 

11.71 

47.77 


9.73 

0.56 

2.8 

3.9 

13.0 

3.7 



14.54 

39.11 

24.06 

13.90 

0.51 

1.9 

2.7 

7.5 

2.7 

Upper Part 

O'— 9' 

15.88 

47.44 

21.18 

7.99 

0.54 

3.1 

3.8 

15.8 

4.2 


9'— 24' 

10.38 

51.86 

24.06 

9.16 

0.42 

j 

2.9 

1 

1 

3.6 

16.0 

4.1 


Oenera! Analysis: 


Soil 

Sample 

Hyg. H 2 O 

% 

pH 

Oi^anlo 

Matter 

% 

CaCOg 

% 

Organic 

Carbon 

% 

Nitrogen 

% 

om 

Lower Part 

O'— 9' 

2.5 

7.1 

3.50 

0.17 

2.03 

0.13 

16,4 


9'— 18' 

1.8 

7-2 




0.09 

— 


18'— 30' 

0,6 

i 6,9 




0.03 


Upper Part 



6.0 

S.82 


2.22 

0.15 

14.8 

« , » 

9'— 24' 

m 

6.2 

— 


i 

0.05 

— 
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iutrlent Status: 


Soil 

Sample 

Nitrate 

U 

Ammonia 

N 

! P2O5 

K2O 

Ca 

Mg. 

ain. 

Pe{ic) 

Lower Part 


VH 

M 

1 VL<12) 

EL 

VH 

YL 

Tr. 

M 


9 "—18" 

VH 

MH 

VL(8) 

<EL 

H 

VL ' 

Neg. 

M 


18 "—30" 

f VH 

MH 

VL(16) 

EL 

L-M 

VL 

Neg. 

M 

Upper Part 

0"—9" 

M 

L 

yL(S) 

EL 

H 

L 

Neg. 

MH 

.. 

9"— 21" 

j at ! 

M ^ 

VL(12) 

<EL ^ 

M 

L 

Xeg. 

M 


From the analyses presented above, it is ai)parent that both these soils 
have clay fractions of a somewhat similar constitution to that typical of 
soil formed on limestone. In the instance of the soil of the lower part it 
is obvious that either leaching has jiroceeded t(5 the extent reflected in the 
analysis viz. the Si 02 /B 203 ratio of 18'' -BO'" regions being much lower 
than that of the overlying soil or that two separate depositions of alluvium 
have contributed to its formation. 

Physically, both soils should be well suited to good growth and pene- 
tration of roots. It is of interest to note that there is an appreciable 
difference between the two types from the aspect of texture and structure 
that of the lower part not only containing a smaller quantity of clay 
fraction but also having a j^roportionally smaller amount of this in a dis- 
persible form (see Table I) than that of the upper end. This is expressed 
in the greater compactness of the latter as compared with the former soil. 
The possibility of excess drying out occuring is by no means remote, but 
the facilities present for root penetration should help very materially to 
counteract the danger of any bad results likely to arise from this. 

The general and nutrient analysis show^ a position which can by no 
means be regarded with complacency, a definite tendency towards deficiency 
existing with regard to nitrogen, potash, phosphate and magnesium and 
while the small amounts recorded may have been sufficient to support 
reasonable growth up to the present this cannot continue indefinitely. 
Although, present in low concentration, it is obvious however, that a good 
state of balance exists between the major nutrients present, the fact that 
leaf scorch occurs, particularly in certain susceptible varieties, is as might 
be expected from the analysis. The possible inducing action of the nitrogen 
applied through sulphate of ammonia is worthy of note in this connection. 
The relationship between the incidence of the grey-metaUic bronzing on 
the foliage of Allington Pippin and Gascoyne's Scarlet and the low 
magnesium status of this soil should well repay further investigation. A 
point of interest in connection with this orchard is the fact that boron 
deficiency as expressed in crops of swedes and beet (i.e. “raan” and heart 
rot respectively) is of general distribution throughout the lower portion. 

OBCHAeO W. 5. (BALLYDUiFF DISTRICT). 

The eastern portion of this orchard was planted in 19B4 with 
Bramiey's Seedling, Newton Wonder, Laxton's Superb, Ellison Orange, 
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Worcester Pearmaiu and American Mother and the western four years 
later with Newton Wonder, Cox’s Orange Pippin, Laxton’s Superb, 
Charles Boss, James Grieve and Gascoyne’s Scarlet, crab stocks being 
probably used. The entire orchard covers some *2^ acres and has been in 
cultivation up to the present, root and cereal crops being taken. The 
tree rows have been grassed down from stubble. No manures organic or 
otherwise iiave been applied. 

POMOLOGIOAL OBSERVATfONS. 

While ail varieties in the eastern j)ortion appear to have promised well 
initially, ]la^illg made vigorous growth, a decdine in vigour is now apparent, 
in the younger, western portion ail varieties are making good growth and 
spurring well with the exception of some trees in the southern end of the 
orchard which is subjeel to periodic flooding h-v reason of its proximity to 
the Black water. Ail varieties m the eastern section, especially Worcester 
Pearmaiu, and Laxton’s Superb weA’e cankered. 

BOIL. 

No very thorough examination was made of the soil in this 
orcliard. In general the surface soil is of a gravelly character and is under- 
lain by a sandy subsoil. One location in the southern end of the orchard 
(which as remarked previously is subject to flooding — this being evident 
in the gieying effect visible in the soil) where trees were making good 
growth, was characterised b\ the presence of a very sandy subsoil, while 
nearby where trees were failing no such sandy material was apparent on 
boring to a depth of Bh 

ORCHARD W. 6. (DUNGARVAM DISTRICT). 

This one acre orchard was planted in 19S7, with trees of the Bramley’s 
Seedling, Allington Pippin, Beauty of Bath, Worcester Pearmaiu and 
Laxion’s Superb varieties, planting distances being 27' x 18'. , Mailing XIII 
stocks appear to have been used. The ground w’as broken prior to planting 
and kept cultivated since then up to within 8’ of the tree rows, which 
have been grassed down. Dung has been liberally applied to the tree rows 
for some years, this being the only manuring practised. 

POMOLOGIOAL OBSERVATIONS. 

Tree Growth: Growth was good and fruitful though by no means 
maximum. 

Foliage: The leaves of all varieties particularly Laxton’s Superb were 
somewhat undersized. 

Cropping: All varieties were spurring very freely indicating high 
cropping potential. Worcester Pearmain carried large brilliantly coloured 
fruit while that on Allington Pippin was of first quality being large highly 
coloured and completely free of blemish. 
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disease: No trace of either canker or scab was obvious from a general 
inspection of the trees. 


BOIL. 

The soil type occurring here may be regarded as closely similar 
n essential constitution to that of Orcliard W 7. which is discussed in some 
detail later. The surface soil of light to medium loam texture is of a brown 
colour to a depth of 18'" below which it becomes more ochre brown. 
Btructure is favourable to excellent drainage. Some data for a surface soil 
sample taken beneath an Aliington Pippin tree carrying a magnificent crop 
is presented below. 


Sample 

Hyg. HoO 

0/ 

/o 

pH 

Organic 

Matter 

% 

CaCOs 

% ■ 

* Organic 
Carbon 
% 

Xitrogen 

% 

C/XT 

0"— 12*- 

1.8 

6.8 

3.31 

0 

1.92 

0.12 

16.0 


Nutrient Status; 


Sample 

Xitrate 

X 

Ammonia 

X 

P2O5 

K 2 O 

Ca 

Mg. 

Mn. 

Fe(ic} 

0^—12'^ 

L 

L 

1 

1 VL(12) 

VL-L 

! 

H 

1 

M 

Xeg. 

M 


These analyses indicate a soil of low though balanced nutrient suxiplying 
capacity. If the position as retiected in these analysis is general for the 
orchard considerable attention to proper manuring will be essential to 
maintain progress. 

ORCHARD W. 7. (DUNGARVAN DISTRICT). 

This 9 acre orchard is made up of four sections the first of which 
was planted in 1937 and the others (one each) in the succeeding three 
years. These sections are listed as follows in the ensuing discussion: 
1 (4 year oldl 2 (8 year old) 3 (2 year old) and 4 (1 year old). Section 1 
was planted with Aliington Pippin. Laxton’s Superb and American Mother; 
sections 2 and 3 with these and in addition Cox's Orange Pippin, Charles 
Boss, Blenheim Orange and Gascoyne's Scarlet, while section 1 consists 
of only two varieties viz • Worcester Pearmain and Laxton’s Superb. The 
greater part of the orchard is under cultivation the system of cropping 
varying somewhat in the different sections. Manured crops of potatoes 
and roots have been taken in 1 and 2 ; section 3 has carried two successive 
crops of oats since planting while section 4 was cropped with wheat in the 
1941 season. Manuring beyond that ordinarily applied in the cropping 
programme indicated, has not received attention. 

POMOLOGIOAL OBSEBVATIONS. 

Stellon I. 

Tree G'fOWtli: All three varieties here made excellent progress, Laxton's 
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Superb being up bo 15' high, Aiiingion Pippin 12' and Auiericcm Mother, 
ordinarily slow to become established, up lo 10'. 

Foliage: Leaves were abundant, large and healihy on ail trees except 
those under grass, where reduction in size and the development of a yellow 
green colour were obvious. The foliage of some trees of American Mother 
showed a slight irregular necrosis. 

Cropping : As all varieties — even ilmerican Mother which is shy- 
spurring in the early years — were spurring freely, cropping potential was 
of a high order. The fruits on all three varieties were large well developed 
and highly coloured, those of Laxton's Superb being brilliant. 

Disease: No signs of canker were evident. 

Section 2, 

As in Section 1. all varieties have made excellent growtli even the 
exacting Cox's Orange Pippin doing remarkably well, making extensions 
up lo 4' in length and carrying some large highly colour fruit. The position 
as regards cropping potential and disease ivas similar to that in Section 1. 

Section 3. 

Tree Growth: While the growth of all varieties in this section is 
good it falls somewiiat below the standard set by 1 and 2 in tliis respect. 
Some trees of Aiiington Pippin and Laxton's Superb were stunted. 

Foliage: The leaves were smaller and of a rather lighter-green hue 
than those examined in 2. Leaf Scorch was manifested by some trees of 
Aiiington Pippin and Laxton's Superb. 

Section 4, 

The trees in this section are also making good growth. Occasional 
trees of botii varieties showed leaf scorch which was more prominent in 
the case of Worcester Pearmain. 


BOIL. 

This orchard is situated in a flat piece of ground in a disirict 
of gently iinduiating topography. The soil has been formed on drift which 
from the nature of the stones occurring in the soil x^rofile appears to have 
been predominantly influenced by detritus from the Old Bed Sandstone 
formation. Stones and Gravel constitute some 30 per cent of the soil and 
being of a somewhat rounded and sub-angular form must have been subject 
to considerable abrasion by water. The surface V of soil is of light-medium 
loam texture and of a deep chocolate -browm colour. Deeper down this 
colour lightens to an ochre brown which prevails to a depth of some 3'. 
Below this a transition to a material of sandy texture and somewhat grey 
tsolbnr was evident. While the surface soil is said to be somewhat plastic 
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when wet no compactness was evident, this soil being of a friable mellow 
consistency tlirougliout. Drainage was free and the soil generally should 
constitute an excellent rooting medium. 

The site of Profile A is located in Section 1 in the tree rows, while 
Profile B is from Section 4. 


Mechanical Analysis: 


Profile 

Sample 

Clay 

% 

Slit 

% 

Pine Sand 
% 

(.'oarse 

Sand 

% 

OaCOg 

% 

Hyg. H 2 O 

Loss in 
Solntion 

A 

24"— 36" 

12.8 

28.1 

1 

33.3 

26.5 

0 

1.0 

0.8 


Clay Fractions: 


Profile 

Sample 

Ignition 
, Loss 
% 

Si 02 

AI 2 O 3 

3?'e2^3 

T 1 O 2 

Si 02 

Si 02 

Si 02 j 

AI 2 O 



% 

% 

% 

0 / 

yo 

K 2 O 5 , 

AI 2 O 3 

FegOs 

Pe 203 

A 

0 "— 6 " 

22.16 

38.03 

22.17 

6.84 

0.64 

2.4 

2.9 

14.8 ' 

5.1 


6 "— - 12 " 

16.88 

41.78 

23 53 

7.76 

0.72 

2.5 

3.0 

14.4 

4.8 


12"— 24" 

14,98 

42.35 I 

26.89 

8.94 

0.84 

2.2 

2.7 

12.6 1 

4.7 


24"— 36" 

i 

12.42 

F j 

42.52 

27.34 

9.73 

0.58 

2.2 

2.7 

11.6 

4.4 


General Analysis: 


Profile 

Sample 

Hyg. H 2 O 

% 

pH 

i 

Organic 

Matter 

% 

GaCOs 

% 

Organic ; 
Carbon 
% 

Nitrogen 

% 

C/N 

A 

0 "— 6 " 

2.9 

6.1 

6.88 

0 

8.99 

0.38 j 

10.5 


6 "— 12 " 

2.2 

6.4 


0 i 

— 

0.24 


1 

12"— 24" 

1,9 

6.5 


0 


0.08 

- 


24"— 36" 

2.3 

6.6 


0 


0.06 

— 

B 

0 "— 8 " 

1.9 

6.0 

5.86 

0 

3.40 

0.16 

21.2 


^ 8"— 16" 

— 

6.0 

( 

0 

-- 

- 

- 



Bi 

6.1 

! 

0 

— 

— 

— 


Nutrient Status: 


Profile 

Sample 


Ammonia 

N 

F 2 O 5 

^ 2 ^ 

€a 

Mg. 

Mn. 

Fe(ic) 

A 

0 "— 6 " 

H 

M 

L(24) 

MK 

VH 1 

M 

Neg. 

M 


6 "— 12 " 

L 

L 

VL{12) 

L 

H ! 

M 

Tr. 

M 


12"— 24" 

L 

L 

VL(12) 

L 

H 

M 

VL 

M 


24"— 36" 

M 

M 

L(20) 

M 

MH 

M 

1 Tr. 

MH 

B 

0 "— 8 " 

MH 

MH 


L 

H 

M 

Tr. 

MH 


8"— 16" 

L 



L 

H 

L-M 

i Tr. 

MH 


1§^_24" 



mm 

L 

M 

L-M 

Neg. 

MH 
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From the aspect of fundamental composition this is obviously a soil 
of liie Brown Earth (xroup. While shown by the data presented to be a 
iigiit loam, the fact that its reaction in tiie Held is somewhat inconsistent 
with this can be explained h} the fact that over 75 per cent, of the clay 
present, is ni a water {[ispersible form. Jn a soil of this texture tins cannot 
be regarded as an undesirable feature as in increasing coinjiactness, it no 
doubt adds to the moisture and nutrient retaining capachy of what might 
otherwise be an easily leached soil. 

As a source of essential nutrients it is a well baLinced medium, 
a feature of fiindameutal importance in this connection being tlie 
moderate distribution of nutrient elements throughout the profile, which 
is notabh non-existent in, many of tlie other soils examined. From data 
presented in Table II it is sewi that this soil while having a high retaining 
ca})acity for potash salts has no immobilising power either in the natural 
or dried state and from this it might be expected that any potash added 
in manure would exist in an easil\" available though water insoluble form 
for a considerable time, and move with relative ease tlirongii the problc i.e. 
it should be easy to introduce ihis element into the region of active i.ib- 
sorption by roots. The reaction as regards acidity, and calcium status arc 
ideal for the growth of most crops. 

As a fruit soil this closely approaches the ideal having many of the 
most important eijaracteristics inixTiod by such. 

OENEExiL COEREEATION OF THE RESULTS, 

Aliile this survey can as yet be only regarded as having ct)\ered the 
reconaissance stage in the districts visited, and whiiti. it would no doubt, 
ha^'e been at this stage considerably more comprehensive in achievement 
liarl proper facilities as regards assistance both with the survey and subse- 
quent aucilytical work been available the results obtained are of such 
fundamental interest to orcharding in ihis country that it seems desirable 
to attempt a general recording of tlieir implications. In any such attempt 
the relationship between the health and growth of trees and the cpiality 
of fruit produced on the one hand, and management and soil character- 
istics on the other, is necessarily the matter of most concern. 

Management: During the course of this survey it became obvious 
time after time, that some of the orchards visited were b\ no means suitable 
as a source of information of the type required, considerable vagueness 
existing as to past management especially witli regard to maniirial treat- 
ment. Within the one orchard in a number of cases, differences existed 
which could only have resulted from dissimilar treatments, yet in the 
majority of such instances information as to such was not forthcoming. 
From the information presented in the foregoing particular recording of 
each orchard, it is apparent that the management of many of onr orchards 
in the past has been anything hut consistent with good practice. While, 
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ilie practice of grassing down when carried out ehlcienlijr, is no doubt con- 
ducive to the development of certain desirable features in relation to the 
health of trees and quality of fruit, w^e have recorded several instances where 
it has resolved itself into being the malpractice of greatest iiindraiice to 
successful fruit production. This is apparently due not only to mattention 
to manuring subsequent to placing in grass but to neglect to utilise properly 
the period of cultivation (if any). As examples of obvious instances of 
mismanagement we have such cases as (a) planting in grass; meadowing 
for a number of years followed by laying down to permanent pasture and 
subsequent removal of the herbage by stock, (b) planting in lea, cropping 
with cereals for some years and then meadowing before laying down to 
permanent pasture (c) planting in grass and cultivating to within 4T5' 
of tile trees for some years, meanwliile neglecting the tree rows, before 
grassing down the entire orchard. Too oftfen is it assumed that all old 
pasture soils have a reserve of fertility when the opposite is very often 
unfortunately the ease. It does not appear to be sufhciently realised that 
the competition between young trees ‘and grass for nutrients is very one- 
sided, the latter being the most favourably situated and best established, 
having prior choice. If it were there is little doubt that a better system 
of culture such as the maintain ance of cultivation for at least five years 
coupled with the introduction of plant nutrients in reference to soil status 
in this respect followed by efficient grassing down and subsequent attention 
to manuring and proper disposal of the herbage, w^ould be more universally 
followed. 

Soil Cliaracterf sties: 

Soil Group. At the outset, it was realised that the paucity of inform- 
ation which exists witii regard to the nature of the soils in the districts 
visited was likely to impose severe restrictions on the progress of the 
studies in hand. We were fortunate however, m being able to associate 
all the soils examined with the major groups existing in this country as 
defined by Gallagher and Walsh (2). From field observations of profile 
characteristics it was possible to segregate the major portion of the soils 
examined into two well defined Groups (a) Brown Earth and (b) Brown 
Limestone, while a small number were obviously of a group transitory be- 
tw’-een these two. This field classification was later fully substantiated by 
clay fraction analysis. In relation to fruit growing potentialities, the im- 
portant relationship has been established that while generally speaking 
soils of Group (a) are inherently suited to the production of high class 
dessert and culinary apples, those of Group (b) by no means constitute 
a suitable medium for the healthy growth and desired development of the 
former type. While dessert ai)ples in Group (a) invariably carried well 
coloured fruit, in Group (b) the failure of this type to produce fruit of 
good colour except under conditions of gross nitrogen starvation was a 
notable feature. Although the reason for this differential reaction still 
remains a matter for future investigation it is thought that some character* 
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istics of these groups which will be discussed presently offer, in part at 
least, an explanation for this behaviour. 

Pfiysical Conuposltion: Most authorities agree that the ideal orchard 
soil is a deep well drumed medium loam of friable texture and from the 
mechanical composition results presented it would appear that at least, 
as far as texture is concerned, the great majority of soils examined should 
be ideal. However, as pointed out by Gallagher and Walsh (3) the use- 
fulness of the mechanical analysis technique is limited in that it but gives 
an idea of ultimate particle distribution when actually a feature of major 
importance is the extent to which individual particles are aggregated into 
comiiound particles or structural units. In a number of instances the 
behaviour of soils in the*" field from the point of view of permeability, tilth 
and drainage did not always coincide with what might be expected from 
the mecliaiiica] analysis. Tliis was particularly obvious where the two 
major groiq3S were concerned. While no major differences as between the 
mechanical composition of these groups is obvious from the results it was 
generally observed in the held that the soils of the Brown Limestone Group 
were considerably more tenacious, more subject to induration on drying 
and less permeable than those of the Brown Earth Group, the transition 
group showing a more or less intermediate behaviour. Within any one Group 
differences wxre also obvious, it having been stressed previously that such 
soils as W 7. and K 8. while of a light loam composition behaved somewhat 
as medium loams might he expected to. Again, in tlie Brown Limestone 
Group the soil T 3. behaved more like a clay loam than the medium loam 
which it would appear to be from the data given. In investigating some 
problems of this sort in relation to Irish soils Gallagher and Walsh (3) 
adapted a technique of water dispersion, and found that in assessing sucdi 
differences it w'as capable of presenting a much better picture when inter- 
preted in conjunction with mechanical analysis data than was the latter 
alone. Some results from the examination of the soils under review accord- 
ing to this technique (including the carbon dioxide aspect) are presented 
in Table 1. 



115 


Orchard 

Soil Sample 

Percentage 

Clay 

(Mechanical 

Analysis) 

Percentage of particles with 
settling Velocities equ. to clay 
(Dispersion Method) 

Percentage of Total 

Clay in the dispersible 
form. 

Free from CO 2 

CO 2 present 

K1 (a) 

12 '^—23" 

24.4 

13.1 

12.7 

53.7 

K1 (b) 

7"— 16'' 

15.0 

7.4 

1.9 

49.3 

K3 

6"— 16" 

12.3 

7.9 

6.0 

64.2 

Ki 

i 12"— 18" 

17.8 

5.S 

5.7 

32 6 

K5 

6"— 18" 

15.6 ' 

5.7 

5.9 

36.9 

K6 

9"— 18" 

14,6 

6.1 

6.1 

41.1 

K8 (A) 

10"— 21" 

13.1 1 

9.5 

4.2 

71.0 

K8 (B) 

12"— 30" 

10.2 

9.1 

3.6 

88.2 

K9 

6"— 18" 

15.0 

5.8 

4.5 

38.7 

T1 

3"— 12" 

17.6 

9.3 

8.4 

52.3 

T3 


17.3 

14.5 

4.4 

83.8 

T4 

4"— 12" 

14.9 

4.2 

4.0 

28.2 

W2 

9"— 27" 

23.0 

1.4 

0-6 

6.1 

W4 (L) 

9"— 18" 

12.3 

6.1 

5.2 

49.6 

W4 (U) 


17.1 

11.0 

9.5 

64.3 

W7 

24"— 36" 

12.8 

9.5 

7.0 

74.2 


The results presented above ofler an explanation lor the field behaviour 
of the soils in any one group in relation to tilth and permeability, in so 
far as that where mellowness and friability are features of soil structure 
as for example W 2, W 4 (L) and K (4) there is a relatively small amount 
of the total clay fraction present in a water dispersible form. The reason 
why siicdi soils as T B,, W 7. and K 8. react very differently in the held 
from what might be expected from mechanical anaJysis is amply reflected 
in the existence in an easil\ dispersible form of the greater portion of 
this fraction. 

In the instance of the last two soils viz: W 7 and K 8 (A) this 
characteristic appears if anything somewhat beneficial in adding compact- 
ness to soils which might otherwise, be too ‘Tight.” AVith some exceptions 
the inclusion of carbon dioxide has made relatively little difference. This 
is just as might be expected considering the general absence of calcium 
carbonate from the samples studied. 

From the point of view of structure it has been noted that there is 
an appreciable difference between the Brown Limestone and Brown Earth 
Groups. This difference which is not shown in tlie foregoing results is no 
doubt as noted previously ( 2 ) attributable to the more siliceous nature 
of the clay of the former group, it being argued, that other things being 
equal (viz. mechanical composition) a clay of high silica /sesquioxide ratio 
may be expected to be of a heavier texture than one of lower ratio. This 
effective textural difference between different soil groups is of general appli- 
cation to the soils of this country. The relationship of this to the differ- 
ential nature of tree growth is well worth further study. 
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Finally^ it may be stated that drainage and facilities for root pene- 
tration, with the exception of the comparatively few badly drained and 
81111110%’ soils noted, were good. Where trees were planted in badly drained 
areas disastrous results followed and as drainage iuipedence leaves well 
deiined, easily identified, symptoms on the soil profile the avoidance of 
areas subject to it should be a relatively easy matter. 

Organic Matter: Although considerable variations hi the organic matter 
status of the soils under study were found no clearcut relationship between 
this and tree-growth res})onse was evident. In soils of some of the best 
orchards, e.g., K 4, W T, and K 6 the organic matter status was con- 
siderably higher tlian in those of the others. 

Nitrogen: One of the most striking features evident during this survey 
was the extent to whicli nitrogen starvation was rampant in the great 
majority of the orchards visited. In this connection there was a direct 
relationship between management and" the incidence of symptoms of nitrogen 
starvation such as yellow-green colour and sparseness of foliage, premature 
defoliation, stunting, repression of spurring and consequent low yielding 
capacity, and high coloured sweet tasting fruit invariably much undersized. 
The greater the inattention to nitrogenous manuring the more pronounced 
the accentuation of these symptoms. As noted previously the system of 
culture in operation in most oreliards is eminently suited to soil impover- 
ishment with regard to nitrogen. The analysis presented run direcly parallel 
to the observation recorded. In this connection, ii seems desirable to 
mention that the analytical results presented for “Nitrate Nitrogen” and 
“Ammonia Nitrogen” under the heading “Nutrient Status,” are of no 
significance beyond demonstrating the inherent ability for these forms to 
develop in the soil and should not mislead the reader into thinking that 
they represent the nitrogen supplying capacity of the soil. The nitrogen 
content of many of the surface samples analysed is seen to be very low 
(between 0.10 and 0.20 per cent.) while in only one or two instances has 
the amount in the subsoils exceeded the latter figure. Belatively, medium 
to high contents 0.20 per cent, to 0.35 per cent, are in every ease seen to 
bo reflected in vigorous growth of trees and healthy colour of the foliage. 
While there is little doubt that high colour develops in fruit from nitrogen 
starved trees, it 'would appear from our results that excellent colour can 
be obtained under relatively higli conditions of nitrogen nutrition, provided 
certain other conditions such as the existence of a sufficiently high plane 
of potash nutrition and suitability as to soil type prevail. Another example 
of the extent to which the preservation of a balanced nutrient medium is 
necessary for healthy growth has been afforded in relation to the occurrence 
of “Leaf Scorch.” From the results presented especially in connection 
with Orchard T 1 . it is seen that there is greatest tendency for leaf scorch 
to develop where the plane of nitrogen nutrition is high in comparison with 
that of potash. 

€/i Ratios: From the data presented, it is seen that this value varies 
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very widely for the different soils examined, being highest where nitrogen 
starvation occurs. Some of tlie results in this respect appear high in rela- 
tion to the data of other workers in this sphere. As some particular aspects 
of the significance of this ratio have been discussed previously when dealing 
with Orchard K 1. no further elaboration will be embarked on here. 

Potash; The data presented indicate the widespread deficiency which 
exists with regard to potash in the majority of soils examined, and reveal 
the fact that a, ‘Tow’’ to “medium” status as determined by the method 
used appears adequate for healtliy growth and normal development of 
apple trees. From the aspect of the behaviour of potash fertilisers when 
applied to the surface soil the information provided in pointing to the 
restricted movement through the profile, ac^jumulation taking place at the 
point of application (i.e. the surface soil) is of first rate importance. This 
is further well demonstrated in Table III where it is disclosed that although 
the soil at Glasnevin has received relatively heavy dressings of potash no 
appreciable penetration into the subsoil has proceeded, resulting ha the 
apparent anomaly of “leaf scorch” occurring under conditions of high 
potash manuring. The most obvious expressions of potash deficiency in 
the orchards studied has been through the medium of “leaf scorch,” which 
as can be seen from our observations, is of widespread distribution. 


From our data it is obvious that “leaf scorch” is related to the potash 
status of the soil in a number of ways. It is apparent that the potash 
status of the subsoil is of more importance in deciding the incidence of 
this condition than that of the surface soil — in no case where leaf scorch 
has been reported was the available potash status of the subsoil satisfactory. 
This did not hold in the ease of the surface soils. It is shown moreover, 
that many orchards must have been planted in potash deficient soils. 
Generally, also “leaf scorch” was noted to be most severe in the orchards 
planted on soils of the Brown Limestone Group. Further to the informa- 
tion already presented with regard to the above points, additional data 
are presented in Table II the results being obtained according to the method 
discussed under “Methods of Investigation. ” In a previous issue of this 
Journal (6) the relationship between the transference of available potash 
into an unavailable form in the soil when the latter is subject to drought 
has been discussed. In connection with the occurrence of leaf scorch this 
was thought to be of particular importance, as it concerns not only the 
ability of surface added potash to penetrate into the subsoil but also the 
ability of the available potash in the latter to remain in this form. Leaf 
scorch was noted to be particularly severe on soils such as T 4. where 
severe drying out was noticed. In presenting the results in Table II (which 
have accrued from experiments o-f a preliminary nature) the actual fixing 
and immobilising power is expressed in terms of cwts. of potassium sulphate 
per acre, each soil being treated, where each treatment was concerned, with 
a solution of this salt applied at the rate of 10 cwt. per acre. Column 1 
shows the amount absorbed from an aqtieous solution, Column 2, the 
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amount (of the 10 cwts. added) insoluble in sodium acetate-acetic acid 
solution, and Column 3, the amount insoluble after the drying treatment 
indicated. Data on the original Iv 20 status and clay fraction percentage 
and constitution is also included to facilitate subsequent discussion. 


Orchard 

Soil Sample 

1 

(cwts. per 
acre.) 

2 

Cwts. per 

3 

Cwts. per 

K2O 

Clay 

SiOg 






/O 

H2O3 

W7. 

0"— 6^ 

7 

0 

— 

MH 

- 

2.4 


6''— 12'' 

8 

0 

0 

L 

— 

2.5 


12 " 24: " 

8 

0 

0 

L 

— 

2.2 


24^'— 36" 

0 

0 

_ 

L 

12.8 

2.2 

Tl. 

Surface A 

7 

.0 


VH 

— 

- 


Surface B 

7 

0 

— 

MH 

~ 

- 


Suhsoi! 

(3"-12") 

10 

3 

>10 

<EL 

17 6 

3.0 


Subsoil 
(15"— 24") 

: 9 

O 

8 

<EL 

— 

— 

TS 


0 

0 

— 

EH 

_ 

4.3 


S"— 11" 

6,5 

0 


M 


3.6 

i 

11 "—17" 

8 

1 ^ 

7 

VL 

17.3 

2.6 

j 

17 "—23" 1 

6 

i 3 

3 

VL 

— 

2.6 


23"— 30" 

6 

1 

0 

VJL-L 


2.4 

T-i 

Surface (H) 

9 

Tr. 


L 


— 


Surface (B) 

9 

C 

‘ — 

EL-VL 

— 

1 


Subsoil 

9 

2 

>10 

<EL 

14.9 

3.6 


(4"-12") 



i 





Subsoil 
(12"— 24") 

10 

3 

>10 

<EL 

— 

— • 

Kl. 

Surface 

(0"-6") 

— 

Tr. 

i 

<EL 

— 

— 


Subsoil 


4 

~ 

<EL 

- 

- 


Surface 

— 

3 

— 

<EL 




0"— 6" 

— 

Tr. 

— 

<EL 


2.8 


6"— 12" 

— 

3 

_ 

<EL 

__ 

2.7 


12 " 22 " 

— 

4 


<EL 

24.4 

2.3 


22"— 30" 

— 

2 


<EL 


2.3 

£2 

8"— IS" 

— 

0 

0 

<EL 

12.3 

2.1 

KL 

0"— 6" 

9.5 

0.5 

— 

EL 


2.7 


6"— 12" 

9.5 

2 

8 

<EL 


2.4 


12"— 18" 

10 

2 

— 

EL 

17.8 

2.5 


18"— 30" 

10 

0.5 

— 

EL 


2.1 

K5 

0"— 6" 

— 

Tr. 


<EL 


2.2 


6"— 12" 

- 

0.5 


EL 

15.6 

2.1 


12"— 18" 

- 

0 


<EL 


1.9 


18"— 30" 

- 

0 

_ 

<EL 


2.1 

K6. 

0"— 0" 

7.5 

Tr. 

— 

EL-VL 

— 

2.2 


9"— 18" 

7.5 

Tr. 

7 

EL-VL 

14.6 

2.0 


lg ^-_ 30 ^ 

7.6 

0.5 

— 

EL-YL 

— 

2.2 
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While it is not intended io discuss at length ilie different aspects of 
the results presented above the following facts are evident, (a) while ail 
the samples examined had a. very appreciable fixing power for potash some 
variations in the power to fix this in a form insoluble in the extracting 
reagent used are apparent. Highest immobilising power in this latter con- 
nection is exhibited by the soils of highest Si02/R203 in other 

words by those of tlie Brown Limestone Group; leaf scorch is also most 
severe on these soils, (b) Drying out has a very appreciable effect on 
potash immobilisation as measured in the manner indicated — being grCcatest 
in two soils of the Brown Ijimestone Group, wliicb are subject to drying 
out and in which trees are badly scorcdied. When previously dealing with 
individual soils other implications of ifie results have been dealt with, and 
need no further repetition here. 

From our observations it can be gathered that there is considerable 
variation in the susceptibiliiy of different varieties to leaf scorch the dessert 
varieties as a wliole being most susceptible, though some of the culinary 
varieties show a considerable degree of susceptibility also. The fact that 
where leaf scorch occurs and may be difficult to remedy in certain soils, is 
due to the inability to introduce potash from surface applications (by which 
method such applications ordinarly take place, particularly in grass orchards) 
into the feeding zone of the roots, as a result of fixation and immobilisation, 
is of very evident importance in orcharding. Another instance of this is 
afforded (as has been remarked previously) in tlie young plantation at 
Glasnevin where as is shown in the following table the potash status of 
the surface soil is satisfactory, although some varieties are severely scorched. 
In connection with tliis condition in this orchard it is worthy of note that 
considerable additions of nitrogen to the soil have also taken place. 

TABLE III. 


YAUIETY. 

Scorch 

Soil Sample 

K2O 

K 2 O Immobilised 
ewts. per acre. 

American Mother 

Present 

Surface 

M 




Subsoil 

BU 

5 

King of TomMns Co. 

Absent 

Surface 

M 




Subsoil 

EL 

5 

do. 

Present 

Surface 

VL 




Subsoil 

EL 

7 

BEIjsoes Orange 

Present 

Surface 

MH 




Subsoil 

EL 

8 

Bramley's Seedling i 

Absent 

Subsoil 

EL 

7 


Prom the information provided it is obvious that in selecting an 
orchard site, especially when the object is to produce high quality dessert 
apples the extent to which potash in an available form is distributed 
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throughout the feeding zone is a matter of prime consideration. Moreover^ 
the ease with which potash can be introduced, which as demonstrated is 
a characteristic of soil type, is of fundamental importance in this con- 
nection. Indeed the failure to realise that by the mere introduction of 
potasn into the surface soil tree demands for this nutrient cannot be 
satisfied until very considerable quantities have been added — varying with 
the soil, has no doubt largely contributed to the wndespread occurrence of 
potash- deficiency symptoms in many of our orchards. There is little doubt 
that the excellence of growth and quality of fruit in such orchards as 
W 7. and W 1 . is intimately associated with the potash status of the 
feeding region of these soils. 

Ptiosphates : The fact that with few’ exceptions very little attention 
as far as the orchards visited w’ere concerned, was devoted to phosphatic 
manuring is w^eli reflected in the results from available phosphate deter- 
minations. In a number of instances ''extra low’’' (0-811b of P 2 O 5 per 
acre) and "very low” (846) returns in this connection w^'ere obtained 
particularly where the general level of fertility as indicated by tree growth 
was of a low order. Where phosphates had been applied either through 
dung or phosphatic fertilisers it has resulted, as with potash, in such 
applications becoming localised in the surface soil, very little penetration 
into the subsoil taking place. Generally, it can be seen, that the phosphate 
status of the subsoil to a depth of is, except where pliosphates liad 
been applied, at least as satisfactory as that of the corresponding surface 
soil. While symptoms of phosphate deflcioncy as far as apples are con- 
cerned are rather difficult to segregate from those of nitrogen starvation, 
the relation bet^veen retarded shoot development, undersized foliage, pre- 
mature defoliation, scarcity of and the incidence of a brown necrotic 
spotting on leaves, and low’ yields, to the low available phosphate status 
of the soils studied should be well worth future attention. Generally, it 
w’ould seem from the results presented, considered in conjunction with the 
observations recorded, that lack of attention to phosphatic manuring has 
not resulted in such serious consequences as have arisen from potash and 
starvation. 

Other Elements: While the magnesium status of the soils examined 
was generally satisfactory one or tw’o instances of "very low" supplying 
capacity in regard to this element have been noted. This characteristic 
appeared to be assoeiatoecl wntli a grey-metallic bronzing of the foliage 
of certain varieties. In no instance w’as a deflciency of calcium sufficient 
to inhibit normal grow’th and development noted, the majority of soils 
having a high content of this element in an available form. In the absence 
of information as to the manner in wdiich manganese deficiency is reflected 
in the apple, it is impossible to draw any conclusions relative to the subject 
under investigation as to the significance of the negative test recorded for 
available manganese in a number of instances. The fact that any tendency 
towards chlorosis was not apparent except in one or two instances is in 
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accordance with what might be expected from a consideration of the pH and 
calcium carbonate returns. 

LI me ReCfiilriement : Consideration of the results accruing from pH, 
available calcium and calcium carbonate determinations shows that in no 
instance is an application of lime likely to be of advantage. In fact the 
reaction of the majority of the soils examined is ideal for the growdh of 
most crops. In some instances, wliere heavy dressings of lime had been 
applied in the past this is ’well reflected in the results. It appears desirable 
to point out that where orcharding is concerned the use of lime should 
be strictly controlled, application being only necessary in the case of very 
acid soils, excess lime being a predisposing factor to the development of 
chlorosis. Generally, from the work carried out it would appear that a 
deep, well drained, mellow, light to medium loam soil, of the Brown Earth 
Group well balanced with regard to the essential nutrient elements and 
of medium status in this respect should be the ideal aimed at for the 
production of high quality dessert fruit. Such a soil should preferably have 
a moderate reserve of available potash distributed throiighont the profile. 

SUMMARY. 

The need for accurate kno’wdedge as to the soil types In this country 
inherently suited to the production of apples of both the dessert and culinary 
types has been pointed out. Results accruing from a pomological and soil 
survey of a number of orchards in the counties of Kilkenny, Tipperary and 
Waterford are presented. The extent to which soil type, cultural manage- 
ment and. manuring are reflected in tree response has been investigated 
and the correlations existing in this connection discussed. The possible 
significance of certain fundamental soil characteristics in explaining the 
observed difference in suitability for the growth of dessert apple trees, 
between soils of the Browm Earth and Browm Limestone groups has been 
intimated. Particular attention w^as devoted to the question of soil texture 
and structure as factors in tree development. It has been demonstrated 
that the extent to which the clay fraction is water dispersible has a signifi- 
cant influence in determining the potentialities of a soil as a rooting medium. 

The analytical and pomological data point to widespread deficiency with 
regard to nitrogen and potash, and indicate that inattention to proper 
manuring and management has been responsible for a low state of pro- 
ductivity in many orchards. In paying particular attention to the question 
of *Teaf scorch*' interesting information has evolved as to the incidence 
of this physiological disorder in relation to potash deficiency as affected by 
soil type, drought, and movement and immobilisation of this nutrient 
subsequent to application in potassic manures. B,esearcli in this sphere 
is being continued. Data as to the phosphate, magnesium, calcium, 
manganese and iron status of the soils examined are presented, and the 
need for further investigation of the significance of some of these nutrients 
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in relation to tree iiealtb indicated. Tlie fact tliat none of the soils studied 
is in need of lime is pointed out. 

From the results so far obkiined it has been possible to define certain 
characteristics desirable in a soil required for the production of iiigii class 
dessert apples. 
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SUGAR BEET GROWING 


Broadcast talk given by MB. JAMES J. GLAVIN, B.Sc., N.D.A., Chief 
Agricultural Adviser, Oomiiluclit Siuicre Eireann Teoranta, 
on Saturday', 271 h Februar}, 1943. 

As you have just heard it is my privilege to speak io you to-night on 
Sugar Beet — a crop which ranks in the i)rescnt emergency next in im- 
portance to wheat and potatoes, for it x>ro\ides not onl} an essential article 
of our dtiil}' diet, SUGAB which could otlferwise be obtained only from 
overseas, but also valuable by-products for animal consumption. It is only 
m an emergency of the present magnitude tiiat the wisdom of ensuring 
home supplies of an} commodity is fully appreciated and particularly so 
when that commodity is vital to the life of the Nation. 

Sugar beet is, as I said in a previous talk from this Station, often 
underestimated by the man in tlie Street, and for that reason I think my 
then remarks can bear repetition in this talk: 

One statute acre of sugar beet provides on the average : 

30 cwts. of White Sugar — sufficient to supidy 129 people with the 
present weekly ration for a period of 12 months. 

18| cwts. of iVi classed B,eet Pulp — ^the equivalent in feeding value 
of 18} cwds. of Oats or 15 J cwts. of Maize. 

9 tons of Tops and Crowns — the equivalent in feeding value of 
the produce of half a statute acre of Sw^edes or Mangels, and valuable 
after by-products such as Molasses, Factory Lime, etc., all of which are 
of economic importance in the present time. Besides these valuable pro- 
ducts the inclusion of sugar beet in the crop rotation ensures the preser- 
vation of soil fertility and increased yields in succeeding corn crops. My 
farmer listeners will appreciate that modern farming depends for its 
success on a proper system of crop rotation designed to conserve and 
improve the fertility of the land and increase its productivity. Where 
cultivation is limited to the production of a few isolated crops, failure is 
bound to follow with subsequent deterioration in value and yield of 
succeeding crops. A root crop is an essential part of a proper rotational 
system, but unfortunately the cultivation of such crops is not always 
profitable. The advent of sugar beet, however, turned the arable farmers' 
loss into a profit, for unlike root crops — turnips and mangels, which it 
can replace in the rotation^ — it can with ordinary care and attention be 
grown with a considerable margin of profit and, at the same time, owing 
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to its extensiYe root system, leave the soil in better condition. Apart 
altogether from its value as a rotational cleaning crop it has the supreme 
merit of being a cash crop with a guaranteed market and price and on 
which substantial cash advances are made during the gi’owing period. Even 
seed and manures are obtainable from the Sugar Company on credit terms. 
Like all other countries where sugar beet is the mainstay of arable farming, 
Ireland has recognised its value, not only as a valuable rotational crop but 
as a source of an essential household commodity for the people — Sugar. 

Sugar beet growers should therefore realise, particularly those who 
are cultivating the crop for the first time this year, that they are engaged 
not only in the production of a profitable rotational cash crop but also one 
of vital importance to the Trisli people. They should therefore resolve that 
they will give the crop such care and attention as will result in the 
production of the maximum output of sugar per acre with the minimum 
of production costs. I appeal for t]\e active support and co-operation of 
ail 1943 beet growers in this respect and 1 feel confident that that support 
will be as readily forthcoming in this vital year as it has been in the past. 

You will be pleased to learn that through the unceasing efforts of the 
Directors and the General Manager of the Sugar Company and the whole- 
hearted support and co-operation of the responsible Government Depart- 
ments, sufficient manufacturing materials will be available at each of the 
four Sugar Factories during the coming season to ensure the manufacture 
into sugar of the produce of the total contract acreage of sugar beet which 
will be allotted within the next few weeks. You will also be glad to hear 
that over 70,000 acres have been applied for, sufficient acreage to meet 
the full requirements of the four factories, each working to full capacity. 
This is as was to be expected, for apart altogether from the increase in 
the basic price from 70/- to 80/- per ton of beet, the Government made 
arrangements whereby each sugar beet grower could purchase, in addition 
to his normal quota of fertilizers, a Compound Fertilizer specially prepared 
for sugar beet to the extent of 4 cwts. for each statute acre allotted and 
grown under contract and at a substantially reduced price provided for 
by Government Subsidy. The terms of the new Contract also provide that 
each grower can purchase Molassed Beet Pulp at a comparatively cheap 
price viz. £5 5 Od per ton and can, subject to the due performance by him 
of his obligations under the Contract, obtain a permit to purchase sugar 
up to a maximum of four stones in any one ease. 

The time at my disposal does not permit me to go into all the details 
of cultivation, manuring, etc,, essential for the production of high yields 
and sugar contents but I would advise you to read and follow closely the 
instructions contained in the literature supplied to you by the Company. 
I would however remind 3mu that the Company provides at each Factory 
a staff of highly qualified experienced Agricultural Advisers whose services 
are available, free of charge, to beet growers- 1 would strongly recommend 
you, and especially those growing for the first time this year, to avail of 



these services and thus ensure maximum output of sugar per acre. 

There are however a few important points in beet production which 
deserve special attention this year and w’hich 1 now wish to emphasise. 

As you know, the supply of artiheiai manures, while better than last 
season, is strictly limited and consequently it behoves ail farmers w'hether 
beet grow-ers or otherwise, to make the best possible use of available sup- 
plies and to use them only in the production of essential crops. Farmyard 
manure and seaweed are of considerable value — each possessing all the 
growth and development and, in addition, the capacity for improving the 
essential ingredients, Nitrogen, Phosphates and Potash, required for plant 
physical condition of the soil, as well as its fertility. Farmyard manure, 
1 am sorry to say, is far too often allowed to go to waste in the farmyard 
due to improper care and management. Farmers should see to it that it 
is properly stored and heaped; that there is no loss in drainage or loss of 
nitrogen by over-heating. These losses can be easily avoided by making 
the manure heap on dry level ground, as compact as possible, and placing 
a layer of earth or turf mould around the base to absorb any of the liquid 
which might escape. Again, animal urine is also often allowed to go to 
waste. It should be either collected by drainage into special containers 
or absorbed by peat for subsequent application to the land. When I tell 
you that one ton of well rotted farmyard manure contains on an average 
the equivalent of I cwts. Nitrate of Soda; ^ cwt. Superphosphate (85 per 
cent.) and 1 cwt. of Kainit, an,d that one ton of pure cow urine contains 
the equivalent of 1 cwt. Nitrate of Soda and cwt. Kaihit you will appre- 
ciate the importance and value of these products and the necessity for 
preserving and storing them in such manner that the losses are negligible. 
Seaweed, as already stated, is also very valuable for it, like farmyard 
manure, is a complete fertilizer being particularly rich in Potash and Salt, 
both of which are most suitable for sugar beet. Farmers in the seaboard 
areas should make the best possible use of all available supplies of this 
product and should not allow^ it to go to waste on the seashore. Such 
wastage is a National loss in present times. Both farmyard manure and 
seaweed are very valuable manures for the beet crop and should be applied 
as liberally as available supplies will permit. Eegarding artificial manures, 
a special manure known as “the 1943 Compound Fertilizer for Sugar Beef 
can be purchased by each contract sugar beet grower to the extent of 
4 cwts. for each statute acre of sugar beet grown under Contract. This 
Compound Fertilizer is being prepared and reserved specially for beet pro- 
duction and must not be applied to other crops. In fact its application to 
the potato crop might be injurious. To obtain this fertilizer beet growers 
should hand immediately the duly completed Contract Certificate and Order 
Form which they receive from the factory to their normal manure supplier 
so that he can forward it, when completed by the grower, to the manu- 
facturer in good time to enable supplies to be effected. 
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1 may iiere remind beet growers that while the supply of fertilizers 
available this year is better than last year, it is less than that applied in 
former years. i\Iore liberal dressings of farmyard manure or seaweed with 
such fertilizer dressings as are available, together with more careful at- 
tention to details of cultivation such as preparation of the seed bed, careful 
sowing with the full rate of seed supplied, early and careful singling, fre- 
quent horse and hand hoeings and weeding will go a long way towards 
making up for the fertilizer deficiency. Growers who wish to purchase 
artificial manures under the Company’s Credit Scheme can do so to the 
extent of £3 per contract statute acre. Full particulars regarding this 
Scheme can be obtained from the Factory or local manure merchant. 

You will be glad to know that through special steps taken by the 
Directors of the Company fin past seasons sufficient stocks of home pro- 
duced sugar beet seed of a high quality are available to meet the full 
requirements of each grower. Seed at the rate of 20 lb. per statute acre 
will be supplied to each contractor, and I w^ould remind, and even go so 
far as to warn growers that it is in their own best interests that the full 
quantity of seed supplied by the Company should be sown on the contract 
acreages. The seed should be sown carefully at a depth of H" and rolled 
afterwards. Past experience has sliowm that many crop failures have been 
traced to careless seeding, either too shallow or too deep. Careful sowing 
on a well prepared seed bed will ensure an even braird of healthy vigorous 
growing })lants — the fundamental essential for subsequent root growlih and 
development. As to the time of sowing I would recommend any time after 
the first %veek in April up to mid May. The best yields however are 
obtainable wdien the crop is sown early in April, and particularly if soil and 
weather conditions are then favourable. It is much better however to 
delay sowing than to sow" w"hen soil and weather conditions are unfavourable. 

Tlie horse and hand hoe should not be spared as soon as weeds appear 
but care should be taken to ensure that the young seedlings are not injured 
by either hoeing too closely or covering the seedlings with soil. Singling 
or thinning should start as soon as the plants have developed tour leaves. 
This operation very important and if done in a careless or haphazard 
manner will reduce the ultimate crop yield very considerably. It should 
be done with the greatest possible care and at the correct time. Delayed 
or careless singling may affect the ultimate crop yield by as much as 5 
tons per statute acre of w^ashed beet. The plants, preferably the strong 
and lieaiiliv ones, should be spaced from 6" to 9" apart according to the 
width of the drills. The aim should be to produce a uniform crop of not 
less than 35,000 strong healthy plants to the statute acre. Where the 
dressing of farmyard manures, seaweed or artificials is high the plants 
may be left closer together than formerly recommended. 

Beet growers should not spare the horse or hand hoe. Weeds use up 
manures, absorb moisture and check the growth of the young plants, 





hence they should be eradicated by frequent after-cultivation , including 
weeding. Besides the destruction of weeds, lioeings aerate the soil, promote 
conditions conducive to rapid leaf growth and root development and should 
therefore be repeated frequently. May I remind you of the old but wise 
saying “Sugar is hoed into the Beet/' 

Unlike other crops, harvesting is spread over a period of about three 
months commonly known as the Campaign and extending norrually from 
mid October to mid January. Harvesting, which consists of removing the 
roots from the soil, crowning and carting into heaps for subsequent delivery 
to the factory, should be carried out during periods when soil and weather 
conditions are favourable. It is not practicable and neither is it profitable 
for the grower to harvest and deliver all diis beet at the one time. 
Deliveries must be spread out in accordance with factory instructions so 
as to give all growers equal opportunities for delivering the produce of 
their crops. Harvesting should not be delayed until late in the season for 
it then becomes not only laborious but very expensive and entails undue 
hardship for the workers as well as serious losses for both factory and 
grower. Such hardships and losses can easily be avoided by harvesting 
well in advance of the receipt of factory delivery orders. 

I have already said that Uie by-products of the crop — tops and crowns 
and inolassed beet pulp — are of considerable value. Beet growers who do 
not or will not utilize these products to the fullest possible extent are 
depriving themselves of the extra benefits which beet growing affords. 
Tops and crowns, and inolassed beet pulxi are of excellent feeding value 
for all classes of farm stock and should form part of the daily ration. I 
would refer in particular to inxip which can be purchased this year by 
growers at a price of .^5 5s. Od., per ion — a price considerably below its 
present market value. I would strongly advise each of the 1943 sugar 
beet growers to make sure that he j)rocures the maximum quantity of this 
valuable and cheap product guaranteed to him under his contract. 

To summarise, I will give you a few tips which, if followed carefully, 
will go a long way towards producing more profitable returns for you and 
more sugar for the Nation : 

1. Grow after a corn or potato crop. 

2. Avail of every opportunity from now on to cultivate and ])repere 
the land for your beet crop. 

3. Make the best possible use of available manures — farmyard, 
seaw^eed and artificial. 

4. Sow evenly the full quota of seed supplied to you on the contract 
acreage and roll afterwards. 

5. Single early and carefully and you will ensure a full braird of 
strong healthy plants. 

6. Eradicate weeds. 

7. Hoe sugar into the beet by frequent horse and hand hoeings. 
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8. Harvest the crop when favourable weather conditions obtain. 

9. Feed your tops and crowns. 

10. Secure the full quota of pulp guaranteed to you under your contract. 

11. Co-operate with the Company regarding your deliveries — it will help 
you and your fellow growers. 


And now to conclude, I appeal to everyone connected with the Irish 
Sugar Industry — factory staffs, beet growers, farm workers and tran»sport 
companies — to co-operate to the fullest possible extent during the coming 
season and thus ensure, come what may, that so far as sugar is concerned 
there shall be no want in the country in 1944. 
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NOTES ON APPLE SCAB IN 1942. 

BY 

Egbert McKay, Departmeat of Plaat Patfiologj, 

University College, Dublin. 

Bprayiiig exijerimeiits for the control of apple scab were begun, at the 
Albert xigriculturai College, Glasuevin, in 1935 and continued until 1941, 
For reports on these experiments see this Journal VoL XXXY, No. 1, 1938, 
Voi. XXXVI, No, 1, 1939 and VoL XXXIX, No. 1, 1942. x\t the end of 
1941 the main spraying experiments ceased; and the varieties Aliington 
Pippin, Annie Elizabeth, Bramley’s Seedling and King Edward VII were 
thereafter included in the ordinary spraying as applied to the remainder 
of the orchard. At the same time observations were continued in 1942, 
especially on those trees which had jjreviousiy been unsprayed for several 
years. The results of one year's sjn’aying for pi*evention of scab on these 
old control trees are recorded in these notes, along with an account of 
t»he disease and its control on Bismarck, the latter variety alone being 
retained by the wTiter for demonstration purposes. The present article 
may therefore, be considered in the nature of a final report on the experi- 
ments begun in 1935. 

The variety Newton Wonder, which is sulphur sensitive and was 
sprayed post-blossom with Bordeaux mixture, is not included in this 
paper, and as the principal treatment for scab in the orchard in 1942 was 
by spraying with lime-sulphur, only the results from the latter are here 
reported. xArising out of the experience gained during the past seven 
years, one pre-blossom spray was given to all trees in 1942, being applied 
at the pink-bud stage at a strength of 1 in 40, but three post-blossom 
applications were given, each at a strength of 1 in 80, the third being in 
lieu of the omitted green-bud spray. 

Spraying in 1942 was carried out on the followung dates : 


TABIETY 

Stage- 

iPetahfsU Stage 

Second post- 
blossom 
application. 

^ ThM post- ■ 

blosww 

appKcation ’ 

Bismarck 

^8th April 

27th May 

22nd June 

16th July 

Other Varieties ! 

1st May 

29th May 

22nd June 

18th July 


. The control of scab on the crop of trees which had been previously 
unsprayed ,for several years is shown in Table 1, and the results from 
the nearest tree of the same? variety sprayed in 1940 and 1941 included 
for comparlean. 
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TABLE I. 

GOMPAEATIVE RESULTS FROM ADJACENT TREES SHOWING 
CONTROL OF APPLE SCAB BY FOUR i\.PPLIC ALIGNS OF 
LIME-SULPHUR IN 1942. 


VARIETY 

Spraying for apple 
scab previous to 1942. 

Total Yield 

cwt. qr. ib. 

I 

^er cent. . 

Scab 

Free 

Apple 

Scab 

Slight* 

Severe* 

AlHngton Pippin 

None 193^-1941 

3 

0 

6 

65.2 

22.5 

12.3 

Allington Pippin 

Sprayed 19404941 

3 

2 

5 

89.4 

9.3 

1.3 

Annie Elizabeth 

None 1937-1941 

5 

0 

24 

31,5 

27.2 

41.3 

Annie Elizabeth 

Sprayed 1940-1941 

5 

1 

17 

77.2 

16.9 

5.9 

Bramley’s Seedling 

None 1938-1941 

5 

1 

5 

44.8 

27.5 

27.7 

Bramley’s Seedling 

Sprayed 1940-1941 

4 

2 

15 

66.8 

22.0 

11.2 

Bramley’s Seedling 

None 1939-1941 

3 

2 

18 

41.9 

33.7 

24.4 

Bromley’s Seedling 

Sprayed 1940-1941 

7 

0 

5 

40.9 

27.0 

; 32.1 

Gascoyne’s Scarlet , 

None 1937-1941 

o 

1 

4 

61.3 

‘ 26.2 

12.5 

Gascoyne’s Scarlet 

Sprayed 1940-1941 

4 

1 

3 

88.1 

7.7 

4.2 

King Edward VII 

None 1937-1041 

1 

2 

6 

64.9 

32.6 

12.5 

King Edward VII 

Sprayed 1940-1941 

1 

1 

3 

76.2 

19.6 

4.2 


* Slight scab one to fonr spots of infection. Severe scab more than four spots. 


APPLE SCAB AND ITS DEVELOPMENT IN 1942. 

Climatic conditions throughout flowering were very favourubie for 
fertilization and the resulting crop “was heavy. Apple scab was present 
from May onwards, but as June was dry (see Table III), the disease made 
little or no headway during the latter month on any of the sprayed trees. 
Heavy showers were frequent early in July and some development of scab 
then occurred, but its spread was checked by the third post-blossom 
application of spray. The weather from the beginning of July was dull, 
cloudy and "wet, and these conditions continued for the remainder of the 
growing season.. Lack of sunshine and show^ery weather were propitious 
for a renewed outbreak of scab towards the middle of August, and the 
disease was still further favoured by an extremely wet September, see 
Table III. .Hence, even on sprayed trees, a considerable amount of late 
spotting of the fruit occuiTed. 

In the case of unsprayed trees of Bismarck (b) and (d), microscopical 
examination of their buds in December, 1941, had shown 20 per cent, of 
them to have bud-scales infected with Venturia inaeqimlts. Therefore, 
it was not surprising that counts made on the 24th June, 1942, showed 
60 per cent, of the fruit on these trees to be already spotted with scab, 




I hough up io tiieii the climatic conditions had not been favourable for 
the development of the disease. On the occurrence of wet weather in 
July the fungus fructified freely on affected fruit of these control Bismarcks. 
and the disease spread rapidly on their foliage until practicaliv every leaf 
was attacked. The results of four applications of lime-sulphur on control 
of scab on Bismarck are shown in Table 11, and the rainfall during the 
growing season in Table 111. 


TABLE II. 

CONTBOL OF APPLE SCAB OK BIBMABOK BY FOUE 
APPLICATIONS OF LIME-SULPHUE IN 1942. 




Viola ' 

Per cent. 


Bismarck 

Trees 

Spray treatment in 1942 




Scab 

Free 

Apple 

Scab 


cwt. 

qr. 

lb. 

Slight 

Severe 

(a) 

1 pre- & 3 post- blossom sprays 

3 

0 

8 

53.2 

29.4 

17.4 

(b) 

None 

2 

3 

11 

1.9 

3.8 

94,3 

(c) 

1 pre- & 3 post-blossom sprays 

2 

2 

15 

85.1 

12.9 

2.0 

(d) (half tree) 

None 

1 

1 

8 

5,5 1 

16.4 

78.1 

(dl) (haM 
tree) 

1 pre- & 3 post-blossom sprays 

0 

2 

23 

88.6 

6.3 

5.1 


TABLE III. 

Number of days on which precipitation occurred at Glasnevin, and rainfall 
for each month during the growing season 1942. 


MONTH 

NO. OF BAYS. 

RAINFALL IN INCHES 

APRIL 

13 

1.12 

MAY 

18 

4.20 

tone: 

4 

0.12 

JULY 

19 

2.14 

AUGUST .... 

22 

3.76 

SEPTEMBER 

18 

4.48 

j TOTALS 

94 

15.82 




1B2 


DISCUSSIOIN. 

Tile growing season of 1942> extending from April to September 
inclusive, was the wettest at Glasnevin for eleven years. It was very 
favourable for apijle. scab, and w^as one in wdiioii a third post-blossom 
application of spray proved its value. The control of the disease was quite 
good on the majority of trees throughout the orchard, and the trees 
recorded in Tables I and II represent those with the worst scab in their 
respective varieties. 

It is seen from an examination of Table I, that on the six old control 
trees sprayed for the first lime, clean fruit varied from 31 to 65 per cent, 
and the quantities of marke'^ablc fruit (as represented by columns Scab 
Free and Slight Scab) range from 58 to 87 per cent. Considering the 
climatic conditions in 1942 and the state of scab on these trees previously, 
the control of the disease on thennby four applications of spray may he 
regarded as fairly satisfactory. 

The most obvious fact from an examination of Table I, however, is 
the difference in percentages of scab free fruit between trees which had 
been regularly treated for scab and those sprayed for the first time for 
several years. In five of the six pair of trees, this difference is over 
21 per cent, in favour of those regularly sprayed. Not only is there a 
difference in the percentage of clean fruit in each of these five cases, but 
there is also a difference in amounts of severe scab, this being from 8 to 36 
per cent, worse on the old control trees. These facts clearly indicate 
that many more centres of infection were present on the old 
control trees than on those regularly sprayed. In one case only, 
the fourth pair (Table I) was more disease present on a tree which had 
been regularly sprayed than on the adjacent old control. The latter devel- 
oped over 58 per cent, of scabbed fruit and its behaviour in this respect 
agreed with the other old controls, but on the neighbouring tree here the 
disease was somewhat worse. Whether the density of the foliage and the 
exceptionally heavy crop carried on this regularly sprayed tree were the 
main factors involved in this result is not known. 

Bismarck is recogni 2 fed as one of the most susceptible varieties to 
apple scab. 'Notwithstanding this fact and the wet season, the control 
of the disease on Bismarck was good, Table II,* 53.2, 85.1 and 88.6 per cent, 
clean fruit occurring on sprayed trees, compared with 1.9 and 6.5 per cent, 
on unsprayed specimens; and 82.6, 98.0 and 94.9 per cent, respectively 
of marketable fruit against 5.7 and 21.9 per cent, on unsprayed trees. It 
is interesting to compare the results from these sprayed Bismarcks with 
those from the old controls Table I, which received exactly the same spray 
treatment in 1942. Such a comparison shows that better control of the 
disease occurred on Bismarck in spite of the variety's susceptibility to 
seab^ This again demonstrates the importance of regular spraying for 
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effective scab control, as 1942 was the third year for these Bismareks to 
be systematically sprayed. The old control trees in Table I represent a 
case where a green-bud spray should have been applied for better pre- 
vention of scab. Had such a spray been included, then, obviously no 
comparison of the results with neighbouring trees would have been possible, 
and it was for this reason that the green-bud application was omitted from 
these particular trees. 

(Beceived for Publication on 11th December, 1942). 



SOIL FERTILITY AND CROP ROTATION 


Broadcast talk given by MB. J. J. BBADY, M.Agr, Sc., Inspector 
Department of Agriculture, on Monday, 4t}i January, 1943. 


Soil fertility is tlie basis of successful farming and it is unnecessary 
to stress its importance. Every farmer is conscious of the value of a rich 
soil and his chief concern is, how he can best maintain and, if possible, 
increase the fertility of his land. In recent years this has become a more 
difticiilt task. The necessity for increased food production has imposed a 
drain on the plant food reserves of the soil. The import of animal feeding 
stuffs has practically ceased. This simply means that our soils are deprived 
of the manurial constituents which^ would accrue from their consumption 
by livestock. During the past few years supplies of artificial manures were 
far short of the country’s requirements. While every effort is being made 
to provide the maximum quantity of fertilisers for next season’s crops, the 
total quantity is not likely to be greater than that which was available 
last year. 

From what I have said it will be apparent to all that we must rely 
almost entirely on natural rather tlian artificial manures to supply the plant 
foods required hy crops next season. Indeed, the sliortage of artificial 
fertilisers would be of little consequence if on every farm an adequate supply 
of farmyard manure could be produced. Farmyard manure is the best 
example of a complete manure. In addition to supplying all the important 
plant nutrients, the organic matter which forms its bulk has a very bene- 
ficial effect on the physical properties of the soil and promotes those con- 
ditions which favour the growdh of vigorous healthy crops. 

It is recognised that farmyard manure has no equal in the conservation 
of soil fertility. The immediate concern of every farmer should be its 
production in maximum quantity and the prevention during storage, of the 
loss of its most valuable constituents. You may ask how can the production 
of dung be increased ? An obvious way consists in utilising for the purpose 
the considerable proportion of our cattle population which is normally fed 
outdoor during the winter months. This may be achieved by confining 
'store cattle to a shed or enclosed space in a sbeltei'ed situation during the 
night where they may be foddered and provided with sufficient litter, the 
resulting manure being allowed to accumulate on the site. A farmer who 
adopts this plan "wil! have no difficulty in disposing of his surplus straw. 
He cannot put the straw to better use and he will be agreeably surprised 
by the greatly increased quantity of dung wffiich will be available for 
his crops in spring. The quantity of dung may also be increased by the 
mnr^e liberal use of litter in byres, stables and all the other farm out-offices. 
"Sot alone will the more generous use of bedding increase the supply of 
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dung but it will reduce loss of nitrogen which is the most valuable con- 
stituent of the manure. 

Even when stored under the best conditions, dung loses some of its 
manuriai value, but under bad conditions tlie loss may be very great. 
Nitrogen is lost as a result of fermentation, and both nitrogen and potash, 
in soluble form, are lost when the liquid which oozes from the heap is 
allowed to drain away. These losses can be avoided almost entirely by 
keeping the manure heap built up in a tidy and compact fashion and by 
placing some absorbent material, such as turf mould, around the heap to 
soak up the escaping liquid. When the absorbent material becomes 
saturated it should be thrown up on the heap and a fresh supply put 
in its place. 

The escape of liquid from the manure heap is not the only source of 
loss. By far the greater quantity is, in many cases, lost by direct drainage 
from byres, stables and piggeries. Liquid manure contains in soluble form 
most of the potash and nitrogen excreted by animals. No effort should be 
spared to conserve this valuable material. Every gallon saved and applied 
to the land, either directly or indirectly, will mean an increase in the 
productive capacity of the soil. Indeed, the conservation of all the liquid 
manure which is normally lost in this country would go a long way towards 
obviating the need for artificial manures like sulphate of ammonia and 
muriate of potash. 

The most convenient method of conserving liquid manure is to have 
it absorbed in sufficient litter or other suitable material and added to the 
inanure heap. Surplus straw could not be used to better advantage. 
Bog mould is also a very useful absorbent for liquid manure. At one 
time it was used for this purpose on many farms and a revival of this 
excellent practice would contribute greatly towards the maintenance of 
soil fertility. Liquid manure may also be collected in tanks. .Under the 
Farm Improvement Scheme administered by the Department of Agriculture 
it is now possible to obtain grants towards the erection of liquid manure 
tanks and also for the provision of a concrete floor and surrounding walls 
for the farmyard manure heap. It is hoped that farmers will avail them- 
selves of these facilities and* so provide better means of conserving -the 
manure on their farms. 

Farmers in seaboard areas can supplement their supplies of farmyard 
manure by collecting seaweed. Like dung, seaweed is a complete manure 
and, although, it is relatively deficient in phosphate, it contains about the 
same amount of nitrogen and about twice as much potash as dung. Sea- 
weed csin be used for any crop on the farm to which farmyard manure is* 
normally applied. It is |iafticiikrly valuable for potatoes, beet and 
mangels. Farmers ih coastal districts should’ lose no opportunity to collect 
as'mhch Beaweed possible before next ’spring. 
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Tlae making of compost provides another means of increasing the 
fertility of the soil. Waste vegetable matter such as weeds, chaff, leaves, 
etc., can be converted into valuable humus by composting. Various 
methods of making compost are practised but the basic principle is the 
same in all, namely the ensuring of conditions in the compost heap which 
will induce the decay or rotting of vegetable matter. I do not propose 
to give the details of compost making now. Full information is available 
in a special leaflet on the subject obtainable fron) the Department of 
Agriculture. 

At this stage it is desirable to refer to lime. Lime performs so many 
functions in the soil that it may be regarded as one of the most important 
factors in soil fertility. The various effects of lime cannot be dealt with 
in this talk, suiSee it to say that no soil which is very deficient in lime 
can produce satisfactory crops and the application of an adequate dressing 
to land which is badly in need of it has a very marked effect on its cropping 
capacity. The growth of clovers, which results in the addition of combined 
nitrogen to the soil, and the activity of free living bacteria which fix 
atmospheric nitrogen and thus make it available to crops, are factors of 
great importance in the maintenance of soil fertility. The value of clovers 
cannot be over emphasised. In addition to providing nutritious herbage 
these valuable plants <are capable of adding the equivalent of a dressing 
of sulphate of ammonia to the land free of cost. Every farmer should 
see that clover, particularly wild white clover, grows freely In his pastures. 
Neither clover nor the useful forms of bacteria will flourish in soils which 
are badlj in need of lime. From this aspect alone, the importance of lime 
is obvious and no soil in need of it should be allowed to remain without 
an adequate dressing. If you have any doubt regarding the lime require- 
ments of your land you should consult your local Agricultural Instructor. 

I may remind you that the Lime Subsidy Scheme wiiich is operated 
in each county by the Committee of Agriculture enables farmers to obtain 
lime ai reduced rate.s. 

Bo far I have dealt with the principal materials at our disposal for 
mamtainmg fertility. Tlie proper utilisation of the l^nd is, however, of 
great importance. Good cultivation is essential before fertility can be 
used to the' best advantage in crop production. In fact, a potentially 
fertile soil may be rendered much less productive by indifferent or bad 
cultivation. Farmers accustomed to the growing of tillage crops are well 
"■“Hwate ‘oi tfeese facts but in the gracing di^icts the importance of good 
euMivation does* not -appear to be alwavs fiillv realised. 

Crop’* wtation is also of prime impontanee in religion ’ to ferfciii%. It 
is- tetown that en^s differ in' their mantidal requirements and' if c»e 
crop* is ^eil'ed on the same laiid fer a' number years it may 
ilie cwie of lib ncrtriaite that ffie* (roppmg 

of the land is impaired. iitere' w tittle 



that disease and the growth of weeds would become the first limiting 
factors to the continuous production of a cereal crop on the same ground 
year after year. To control weeds and crop diseases are the chief reasons 
why farmers adopt a system of crop rotation. Owing to the increased 
acreage under tillage the supply of dung on many farms, particularly in 
the grazing districts has been entirely inadequate to permit of the inclusion 
of a manured crop in the usual position in the rotation. Mainly as a result 
of this, the growing of two or three successive grain crops has been common 
in recent years. This system of cropping is conducive to the development 
of cereal diseases and to the growth of weeds and sooner or later would 
seriously impair the productive capacity of the land. It is not good 
practice to take more than two successive grain crops. Farmers who 
have no facilities for growing a cleaning crop would be well advised to sow 
a mixture o! Italian ryegrass and red clover wdth the second grain crop. 
In the following season a crop of hay will be obtained. The resulting 
aftergrass will, if not grazed, provide n great bidk of very valuable material 
for ploughing under in tlie autumn. This system of ploiiglung-in the after- 
grass from a temporary ley is an excellent way of increasing fertility and 
improving the physical condition of the soil for future cropping. 

Where three or more successive cereal crops have been grown, the 
land may be too foul to grow another cereal crop. In such eases probably 
the best course would be to fallow and clean the land during spring and 
early summer and lay it down to pasture without a nurse crop. The young 
ley may be grazed from the start in preference to meadowing and the 
employment of sheep for the purpose will accelerate the restoration of 
fertility. As an alternative, the temj)orary ley system might be adopted 
w'ith a view to improving fertility before laying it down to permanent 
pasture. The most suitable treatment would vary with circumstances 
and farmers who are confronted with problems of this nature should obtain 
the advice of their Agricultural Instructor. Incidentally, first crop grass 
will be regarded as compliance with any Compulsory Tillage Pmgulations in 
force in 1944 to the extent of not more than one -fourth of the quota, 

111 the farmer's own interest and in the interest of the nation the 
mamtenance of soil fertility" is of supreme importance. It, is the farmer's 
most valuable asset, an asset which should not be recklessly dissipated 
hut must be kept intact and growing by frequent and generous contributions. 

Before eonciudiiig I may mention that Special Leaflet No. 21 — The 
Maintenance of Soil Fertility — may be had free of charge from the 
Department of Agriculture, Dublin, 
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Wostmeatli | Very Good j Good I Wi-y Good 


FRUIT CROP REPORT, 1942 


Tta year 1942 proved favourable on the whole from the fruit growers' 
point of view. In spite of harsh east wnncls during blossoming time the 
yields of ail fruits were generally up to average, cand in the case of apples 
^nd plums in particular, very heavy crops were reported from commercial 
oi'cdiards. 


Soft fruits suffered to some extent because of drought during May 
and early June, and the develapment of apples and pears was retarded by 
low temperature during the Summer months. 

I^ests and diseases w^ere not unduly prevalent during the year but 
Canker and Blossom Wilt of apples \vere reported to be on the 
increase. Late attacks of apple scab developed in many distrieis, and even 
orc'hards wliicdi liad received routine spraying earlier in the season. 

WEATHEE CONDITIONS. 

January developed from a mild beginning into unsettled conditions 
With persistent rainfall later in the month. February was on the whole 
but cold, with harsh winds and night frost. 

Conditions in March w'ere not unduly severe, but April and early May 
'^’'ere characterised by harsh cold winds which did some damage to the 
^saves and to fruit flower development. The severe frost on the night of 
ISth May did not cause undue injury to deveio]jing blossoms, but hailstone 
storms towiirds the end of the month did considerable damage in a few 
localities. 

The ■weather in the Summer and early Autumn months was rather 
^old and at times unsettled. Apple scab developed freely under such 
Conditions and proved difficult to control. No serious gales occurred during 
Aiitumn and apple harvesting wms not accompanied by undue losses. 

November and December were generally very mild and some Winter 
Spraying was possible before the end of December. 

’ilV 

MAEKET PRICES. 

Apples : Dessert Yarieties. 

P^r bushel box. Early Varieties 11/- to 25/-. 

Mid-Season „ 15/- to JO, k 

Late ,, 15/- to 30/-. 
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Culinary Varieties, 

Per bushel box 12/- to 25/-, 

Per 5-stoiie box Up to 45/-. 

Apples for Manufacturing purposes. 

Jam Fruit £6 to £8 per ton* 

Cider Fruit £8 per ton. 

Strawberries, 

In punnets 1/- to 3/- per lb. up to 4/6d. lor earliest supplies. 
Jam Fruit 65/4d. to 71 /4d. per cwt. 

Gooseberries, 

From 5/- to 12/- per chip of about 12 lbs. 

Jam Fruit 32/8d. per cwt. 

Raspberries, 

In punnet? 1/- to l/8d. per lb. 

Jam Fruit 62/- per cwt. 

Bloch Currants, 

In punnets lOd. to l/4d. pei lb. 

Jam Fruit 74/8d. per cwt. 

Plums and Damsons, 

Plums 5/6d. to 18/6d. per chip of about 12 lbs. 

Damsons 3/- to 7/6d. per chip of about 12 lbs. 
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COMPOST. 

Apart from the water, air and living organisms present, soil consists 
of a mixture of mineral matter, such as stones, sand, silt and clay, which 
is derived from rocks, and organic matter, which is derived from the 
remains of plants, animals and soil organisms. When organic matter such 
as stubble and roots of cereals, turnip and mangel tops, green manure, etc., 
is added to the soil, it is decomposed by the activity of the soil organisms 
into a dark-brown, gelatinous, absorbent substance, which is referred to 
as humus. 

By collecting the finer soil particles into larger crumb-like aggregates, 
humus facilitates natural drainage and the circulation of air in the soil 
and thus helps to “lighten'' stiff clay soils and make them warmer and 
more easily cultivated. These results are favourable to the health and 
activity of the plant roots and micro-organisms in the soil, and generally, 
conducive to fertility. Humus also absorbs and helps to retain, within 
reach of the roots of the crop, available plant nutrients and moisture. Its 
presence is, tlierefore, of value in all soils, but particularly so in light, 
sandy soils. Eurthermore, the organic matter from wdiich humus is derived 
contains appreciable quantities of all plant nutrients which are converted 
during decomposition into a form in which they can be utilised by the 
crop. 

Tlie benefits which are conferred on the soil by decomposed organic 
matter, while they may appear trivial when considered separately, make 
in the aggregate a very important contribution to soil fertility. Soils con- 
taining a good stock of humus and a fair proportion of decomposing organic 
matter, in which a sweet condition is maintained by liming as required, 
constitute the best medium for the activity of beneficial micro-organisms 
and the growth of crops. 

The making of compost, which is a valuable source of humus, from 
all suitable organic refuse can, therefore, be recommended to farmer and 
gardener alike as a practice which gives a good return for the labour and 
expense involved. The burning of such refuse is to be condemned for it 
results in the loss of the valuable humus which it is capable of producing. 
The practice of allowing refuse to remain scattered and exposed to the 
weather to undergo slow decomposition at low temperatures is equally 
undesirable as, apart from the fact that it facilitates the propagation of 
disease organisms and pests, much of the manorial value of the material 
is lost. 

Raw Materials for Compost: 

Witli certain exceptions to be mentioned presently, all organic refuse 
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procurable, such as chaff, weeds, fallen leaves, etc., ought to be collected 

for compostittg. 

Plant refuse bearing disease organisms in the resting forms wiiicli 
might survive the composting and cause subsequent spread of the disease 
should be excluded. Examples of such material are: potato tubers affected 
by Wart Disease, potato stalks to which the fiattish, dark resting bodies 
(Sclerotia) of certain stalk diseases are attached, swedes and cabbages 
affected by Club Boot or Einger-and-Toe disease, ‘‘roots,” such as swedes 
and mangels, affected by Dry Eot, celery leaves affected by Leaf Spot 
or Blight, and onions attacked by Onion Mildew. 

Most weed seeds are destroyed by the ^conditions which exist in the 
bulk of the ideal compost heap. It is difficuit, how*ever, to ensure that ail 
seeds going into the ordinary compost heap are exposed to, such conditions 
and some seeds in the exterior and in pockets of the heap may, despite the 
turning of the latter, escax^e destruction. Soils iiormaily contain a large 
stock of weed seeds lying dormant until they are, by cultivation, brought 
near the surface into conditions favourable for their germination. As a 
rule, the seeds of one or more species of annual weed such as charlock, 
poppy, chickweed, etc,, xjredominate in this dormant stock and in the case 
of such species, the addition of the relatively few which survive in the 
compost makes little difference in practice to the subsequent condition 
of the land as regards prevalence of weeds or extent of control measures 
wdiich must be adopted. In the case, however, of weed species difficuit 
to control, such as docks, the addition of a relatively small number of 
seeds might later involve the farmer in considerable labour and expense 
in eradication, particularly wdiere control is neglected until they are well 
established. It is, therefore, in practice a wdse ];)recaution to exclude from 
the compost heap material containing a large proportion of definitely 
objectionable or mixed unknown weed seeds, such as the effluent of the 
s^ds' chutes of the threshing mill and winnower. 

Organic material considered unfit for composting should be burned 
and the ash used directly as manure or added to the compost heap. 

The quantity of inorganic matter, such as mud, sand and gravel, 
cinders, etc., included should also be the least possible, as material of this 
type adversely affects the aeration and heating of the heap, adds to the 
cost of handling and lowers the manurial value of the final product. 

Making up tfie Heap: 

The decomposition of organic refuse to compost is brought about by 
organisms which are predominantly of the type that requires a plentiful 
supply of fresh air. A certain degree of moistness of the mass is also 
essential to their activity. Further, this decomposition involves the pro- 
duction pf acids whose accumulation, if they are not neutralised or 
absorbed so as to render them harmless, would inhibit the work of the 



organisms and retard decomposition. A knowledge of these facts enables 
provision to be made in tlie making up of the heap for the conditions most 
lavourabie. to decomposition. Upon them is based the old and well-known 
practice of preparing the heap of pasture top-dressing by mixing material 
cleared out of watercourses and off the road sides with chaff, vegetable 
refuse and ail such material considered unfit for addition to the farmyard 
manure heap, and its turning and mixing with lime later some time before 
spreading on the land. 

The site of the compost lieap ma^ be on the lc"vei surface of the soil, 
preferably in a situation such as under trees in the corner of a field or 
garden or in a grove, where protection from cold drying winds and sunshine 
is afforded. 

The aim should be to lay down a good bulk of material together rather 
than to build it up over a long period by tlie addition, at intervals, of 
small q^uantities of material. In summer or early autumn when vegetable 
refuse is most plentifub the atmosphere warm and the moisture content of 
the heap most readily controlled, is the best time of year for setting up 
tile compost heap in this country. Fresh green material sliould be allowed 
to wilt and dried materials like straw, chaff and otliers of the litter type 
which cannot be utilised as siieli, sliould if they are to form a large part 
of tlie lieax^, be spread in stock passages to be trampled upon or soaked in 
ccss-pools, so as to get them thoroughly wetted before composting. 

The compost heap is commenced by shaking out a layer of organic 
refuse (chaff, weeds, leaves, etc.) about 6 to 9 inches deep according to 
the type of material used — ^the coarser and looser the material the greater 
the depth of the layer may be — some finely slaked lime or ground limestone 
being sprinkled through it at the same time. A light layer of farmyard 
manure or old compost — an inch or t-wo deep — is added, or a sprinkling 
of liquid manure, if available, might be used instead. This is followed by 
about an inch of fine soil. If liquid manure is used, the slaked lime should 
be mixed through the soil instead of being applied directly to the refuse. 
This sequence is repeated until a height of 3 to 5 feet is reached, the last 
or top layer being of soil a couple of inches deep. The soil used should be 
good, loamy, surface soil. It serves to absorb any ammonia produced and 
to minimise loss of moisture by evaporation. 

The various types of organic refuse are mixed together as intimately 
as possible before proceeding to make up the heap or as each layer is 
spread. Any material which is dry should be sprinkled with w^ater until 
moist but a wet or saturated condition of any portion of the heap must be 
avoided. If liquid manure or liquid from a cess-pool is available, it might 
be used with advantage for this purpose. Care should be taken throughout 
that the heap is built up loosely — close packing should be avoided. If 
necessary it can be made in sections of a couple of yards, wide at a time. 
Only when thb mixed refuse ii stemmy and so open that the maintenance' 



of a moist condiiion is rendered diBieiilt, would some degree of coiopaetinn 
b} tniinpling be desirable. 

Turnings 

(Shortly after it has been made up the mass develops a greater or less 
degree of heat according to the suitability of coudiiions for the muitipii- 
cation and activity of the organisms present. If conditions ore good, 
considerable heat is generated. This gradually eases oh, accompanied by 
a shrinkage in volume, and when it has cooled down — usually after about 
3 to 6 weeks — the heap should be turned so as to get the contents 
thoroughly mixed and loosened up again to admit a fresh supply of air 
and promote further heating and decomposition. As the heap is turned, 
the exterior should be mixed into the hiterfor of the new heap and any 
dry material encountered moistened and dispersed, TYirther turning may 
be necessary in order to obtain the right type of product but usually two 
or three turnings will suffice. 

The Product: 

The finished compost should be homogeneous, dark-brown, crumby 
and friable, with an earthy smell, and any fragments which resisted de- 
composition to this condition should be left aside for further composting. 
Compost contains, in a form in which they quickly become available to 
plants, the manuriai constituents of the original refuse together with a 
variable but appreciable quantity of nitrogen fixed from the atmosphere. 
It is low^er in water content and richer in organic matter than farmyard 
manure with which it is comparable in manuriai value. It may therefore 
be used as a substitute for farmyard manure and, if similar results are to 
be obtained, it should be applied at the same rate. 

Continued exposure of the material after it is prepared to leaching 
by rain results in loss of manuriai value and it is, therefore, best applied 
to the soil as soon as possible after it is ready for use. 

Tfie Indore Process of Compost Making: 

The main essentials for the decomposition of organic refuse to compost, 
namely, air, moisture, suitable reaction and nutrients such as nitrogen 
and phosphate for the active organisms, are the same in all cases. The 
provision of these essentials may, however, be best achieved by somewhat 
different methods of procedure according to conditions of climate, labour 
supply, nature of materials available, farming practice, etc. Special 
methods of making compost have, therefore, been devised to suit special 
circumstances. The Indore Process is one such method wffiicii has been 
found suitable to conditions in India where it originated. In principle, 
however, it does not differ from the system usually practised here as 
described in this leaflet. 


(Issued as Special Leaflet No. 25, January, 194S). 
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THE EFFICIENCY OF SPRAY TREATMENT AS A REMEDY 
FOR BORON DEFICENCY IN SUGAR BEET AND SWEDES 
AND FOR MANGANESE DEFICIENCY IN OATS. 

By 

WILLIAM 1). BEICKLEY, M. Agr. So., H. Dip. Ed. 

(In collaboration with the Soil Bcieuce Department, University College, 

Dublin). 

Occiirreoce of Boron Deficiencies in Sugar Beet and Swedes 
in South County Kildare. 


From the eari^/ years of beet cultivation for sugar production in this 
country the disease known as Crown Eot has appeared, it having been 
recorded in 1928 by Gallagher (1) as being of serious consequence on 
alkaline soils here. Subsequent to the discovery of a preventative and cure 
boron, usually in the form of borax, has been widely used. This fact pre- 
cludes the possibility of making a comprehensive survey of the district with 
a view to ascertaining the areas on which the disease occurs. Sufficient 
data have, however, been obtained to enable a general conclusion to be 
drawn — ^that there is grave danger that the disease will occur on naturally 
alkaline and recently limed soils here. It is well known that soils of a 
mechanically light nature and those subject to drought suffer more seveifely. 
As a large proportion of the soils of the area are ‘ Tight and alkaline the 
necessity of taking adequate steps to prevent this disease is obvious. 
Though records of its occurrence on acid soils, where an actual rather than 
an induced deficiency is encountered, are available, the disease has not 
been noted in such soils in this county. Instances where the application 
of lime to acid soils have induced boron deficiency in sugar beet, are known 
to the writer. A recent observation in this connecton is deemed of suffi- 
cient interest for inclusion here. Burnt lime at the rates of 8 cwt. and 
16 cwt. per acre was applied to adjacent plots prior to sowing 
this crop. Normal plants developed in the area which received the smaller 
application and a yield of 12 - IS tons per statute acre was obtained. Crown 
rot affected approximately 50 per cent, of the plants in the area of larger 
lime application and a yield of 6 tons was produced. The sdil reaction 
(colbrimetric method) after the crop was harvested was shown to be just 
nelitral (pH 7.0) in the former and defiriitely alkeline in the latter areas. 
Caution in the use of lime for this crop is advised, as the ideal medium for 
growth is slightly acid (between pH 5.8 and pH 7.0 approximately), an 
increase in reaction beyond the neutral point being both unnecessary and 
ondesirable. 
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Attcriiion licis beBii drawn to tlie distribution and Bconoinie iniportancB 
of tile disease known as “brown heart” in swedes in this country bv 
Walsli (3) recently. This worker noted its occurrence in both alkaline and 
acid soils in Co. Dublin, Observations indicate that it is of widespread 
distribution m Go. Iviidare, being more prevalent than the kindred trouble 
in sugar beet. The conditions influencing both diseases are somewhat 
similar. 


While it has been calculated that 2ib. of borax per statute acre will 
supply the boron requirements of a normal crop of sugar beet, experiments in 
tins country, indicate that an application to the soil of approximately ten 
times this quantity, along with that already contained therein, is necessary 
to prevent “crown rot” where the disease is likeh^ to appear. Applications 
of similar amounts to prevent “brown heart” in swedes would apx^ear to be 
generally necessary from research conducted elsewhere. As boron is easily 
immobilised in alkaline soils such large applications are necessary. The ex- 
periments reported on hereunder were designed to compare the efficiency of 
spraying small quantities of borax on to the foliage of sugar beet and sw’ede 
crops at mid-season with that of larger dressings applied to the soil. 

FIELD EXPEEIMENTS. 

Brown Heart in Swedes: This disease aflected about 90 per cent, of 
the swede “bulbs” on an alkaline light loam soil at Kilberry in 1940, In 
the following year an experiment wuis conducted in another portion of this 
field as follows : — 


Borax w^as applied at sowing time (May 15th) broadcast on to the soil and 
harrowed in, at the rate of 211bs. per statute acre and a similar quantity 
was applied at the '^iide of the bulbs on July 23rd to a second plot, while 
a third had borax at the rate of 74ib. per statute acre (lib. dissolved in 
10 gallons of water) sprayed on to the foliage at the latter date. A 
“spreader” was included in this mixture. A control plot was also included. 
Each of the plots comprised an area of 1 /20th of a statute acre. Farmyard 
manure was applied evenly in the drills over the experimental area. The 
soil in’ the control area had B.8 per cent, carbonates. 


As the absence of easily recognizable external symptoms is a char- 
acteristic featore of this disease observations on its relative occurrence in 
the various plots were unavailable until the crop was pulled on October 30th. 
An examination of the ** bulbs,” which W'ere cut at this date, show'ed that 
infection was severe on the control plot and present to some extent in the 
others. The percentages of diseased swedes in the various plots are tabu- 
lated heieunder together with the soil reaction and treatments. 
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TABLE I* 


Plot No. 

1 

2 

S 

4 

pH of Soil 

8.0 

8.1 

7.9 

7.8 

Lbs. borax applied 


21 


' 21 

Metbod and time of 
application 

Sprayed 

July 

To soil 

July 

— 

To soil 
sowing time 

% “ brown heart ” in bulbs 

17 

19 

1 

22 


Crown Rot in Sugar Beet: This disease having appeared on a crop 
at Kildangan in the last week of July, 1942, an experiment was laid down 
on August 11th. The disease had become severe at the latter date, some 
plants having been completely defoliated. An area over which the disease 
was uniformly severe was divided into three plots and treated as follows: 
Plot 1 had borax applied to the soil at the rate of 201bs. per statute acre, 
plot 2 served as a control, while plot 3 had borax at the rate of 51bs. per 
statute acre (11b. to 20 gallons of water) sprayed on to the foliage. Bach 
of the plots comprised an area of l/40th of a statute acre. A “spreader’" 
was included in the spraying mixture. The soil over this area had a 
reaction of pH 7.9. 

Plants growing on plots 1 and 8 began to recover in about 10 to 14 
days and appeared much superior to the control at 22 days after treatment. 
Plot 3 recovered more quickly and looked healthier at this time. Leaves 
had again appeared on the majority of the defoliated plants in these plots. 
Borne slight recovery was evident in the control plot following showery 
weather. Plants on the treated plots progressed very well and the crop 
was pulled on November 2nd. The yield of roots (crowned) per statute 
acre on the various plots at this date were as follows : 



Tons 

Gwt. 

Borax 20ib. per acre (to soil) 

8 

11 

Control 

6 

10 

Borax 51b. per acre (sprayed) 

8 

8 


DISCUSSION 

The results of these two preliminary experiments indicate that appli- 
cations of borax by spraying in relatively small quantities, on to the foliage 
of sugar beet and swede crops, are as efficient in reducing the diseases 
caused by an absence of boron in these crops as are much larger quantities 
applied to the soil. The results, however, are by no means conclusive for 
the swede crop since the application of 7|lb. of borax by spraying in July 
failed to eliminate “brown heart/' though it was successful in reducing 
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it to tlie same degree as did ^iib. applied to the soil then or at sowing 
time. It is probable, too, that larger dressings of borax than those applied 
would be necessary to prevent the trouble in this soil. 

The application of small quantities of borax by spraying would appear 
to have many advantages over its ai)piication to tbe soil viz. (i) it is more 
economical of borax and can be applied more imiformiiy; (li) it has a 
quicker recovering effect by eliminating the ‘time lag’ resulting from its 
application to the soil and generally obviating possible immobilisation; 
(iii) should be much more efficient when drought is experienced after 
treatment. 

It is interesting to record that a crop* of mangolds growing adjacent 
to sugar beet at Kiidangan in 1942 exhibited “crown rot” symptoms a 
month later than did sugar beet and responded to a borax dressing (211b. 
per acre to the soil). This instance verifies the already known point that 
the mangold is less susceptible to boron deficiency than sugar beet. Purther 
a crop of swedes growing immediately adjacent to the affected mangolds 
showed about 95 per cent, “brown heart” in November, 

fVianganese Oeflcf>ency in the Oat Crop. 

Investigations on the disease known as “Grey speck” ol oats con- 
ducted by Gallagher and Walsh (2) were recently discussed by Walsh (3) 
in this Journal. These workers showed that the disease was caused by a 
deficiency of available manganese in some slightly alkaline grey and black 
soils as distinct from those of a brown character and indicated that control 
was obtainable by spraying on a weak solution of manganese sulphate to 
the oat plants. 

The disease has been observed on a small number of soils of a grey 
brown, mineral, and organic black colour (cut away bog type) in South 
Co. Elldare. These vrere plentifully supplied with calcium carbonate and 
had reactions varying from pH 7.0 to 7.5. 

The following is a summary of an experiment in which manganese 
sulphate at the rate of 101b. per statute acre was applied by spraying on to 
areas where the disease was (i) moderately and (ii) very severe in an 
oat crop at Kiidangan on July 4th, 1941. Control plots were left unsprayed 
in each case. Plants on the treated plots showed improvement in six days 
and were comparatively healthy in about two weeks after treatment. New 
growth produced after treatment was healthy. In comparison the oats on 
the control plots' developed severe symptoms of the disease and weeds 
became prevalent thereon. 

The yields of gram and straw obtained on plots bf 1 statute perch are 
submitted here: 
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TABLE IL 



Disease very severe 

Disease moderately severe 


Unsprayed 

Sprayed 

Unsprayed 

Sprayed 

Weight of Grain (lb) 

1.7 

8.75 

3.25 

8.125 

Weight of Straw (lb.) .... 

7.5 

19.25 1 

14.5 

21.0 


These results, which agree with those of the workers already mentioned, 
indicate that spraying of the^foliage with a 1 per cent, solution of manganese 
sulphate increased the yields of grain and straw very significantly. 
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DISEASED CONDITIONS IN POTATOES AND PEAS 
ASSOCIATED WITH POTASH DEFICIENCY IN SOUTH 
COUNTY KILDARE. 


By 

William D. Brickley, M.Agr.Sc., H. Dip. Ed. 

(In collaboration with the Soil Science Department, University 
College, Dublin).' 

The availability of nutrient elements in the soil is reflected by the 
crops produced thereon. While normal crops are produced on media having 
optimum concentrations of essential nutrients, subnormal development 
ensues when deficiencies of any of these exist. Crops which require large 
amounts of any particular element most readily exhibit disease symptoms 
when this element is in short supply. 

A “browning” of potato foliage due to a deficiency of available 
potassium has been noted by the WTiter as being of rather widespread 
occurrence in South Co. Xildare during tlie past three seasons — 
1940, ’41 and ’42. Disease symptoms in the field pea crop resulting from 
a like deficiency liave also been observed. It is the object of this paper 
to record some preliminary investigations of these. 


The following experimental methods as regards soil and foliage exam- 
ination w^ere used for investigations on both crops : 

Soil examination: Using the soil type as the fundamental unit of 
examination the relationship of soils which supported diseased and healthy 
crops were studied. The procedure followed was as described recently by 
Gallagher and Walsh (2) and Walsh (8). The available nutrient status of 
surface soil samples examined was determined by the Morgan (6) method. 

Foliage examination: The following simple method was used to deter- 
mine the potassium status of plant foliage. After drying for 24 hours at 
105 degrees C one gram of foliage was extracted with a quantity of distilled 
water to give a solution with concentration of potassium suitable for testing. 
Ten drops of the solution to be tested were treated with one drop of Tormol, 
and then one drop of potassium A reagent (Morgan). Beagent B (Morgan) 
was then added drop by drop shaking the mixture a minute or so after 
each addition. The number of drops necessary to produce a definite per- 
manent cloudiness serves as a fair guide to the quantity of potash present, 
as follows : — 
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TABLE I. 


Precipitate produced by drops of Reagent B. 

Milligrams of K20 per 100 G.C. of Solution, 

3 or less drops 

5 or more milligrams 

4 drops 

4 milligrams 

b „ 

3 


2 

lb „ 

1 


'POTATOES. 


Field Experiments: “Browning” of potato foliage (variety, Dunbar 
Rover) was observed by the writer in 1940 on some experimental plots — ^the 
main object of which was to compare the efficiency of various methods of 
application of fertilizers — situated at Moatefield, Athy. The condition was 
noted at the end of June on plots manured with 6§ cwt. Superphosphate and 
if cwt. Sulphate of Ammonia per statute acre. Contiguous plots which 
received similar quantities of these manures and in addition If cwt. Muriate 
of Potash per statute acre remained healthy until the end of August when 
they exhibited diseased symptoms. Farmyard manure was not applied to 
these plots. The soil occurring here is of a grey brown colour on limestone 
drift, alkaline in reaction and having a loamy texture. It has a high silica/ 
sesquioxide ratio being similar to that described by Gallagher and Walsh 
(2) as occurring south of Athy. Potato crops showing disease symptoms, 
similar to those observed here, were evident on many farms in the area 
during the months of July, August and September of 1940. On examination 
the soil types on which these crops grew were shown to be similar to that 
at Moatefield. 


In the following year (1941), experiments which primarily aimed at 
assessing the standard of fertility, conducted according to the Mitscherlich 
technique, on three soils similar to that on which “browning” of potato 
foliage occurred in the previous year provided excellent material for study. 
These trials w^ere laid down in Latin squares. Four treatments — each repli- 
cated four times — supplying various combinations of nitrogen, phosphates 
and potash were used as follows: — 
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TABLE n. 



' Superphosphate 

1 Lbs. per stat. ac. 

Sulphate of Potash 

Lbs. per stat. acre 

Sulphate of 
Ammonia 

Lbs. per stat. acre. 

1. — Complete Manure 

640 

i 

400 I 

1 480 

2. — Pliospiiates 

— 

400 

480 

3,' — ^Mimis Potash 

640 

— 

480 

4, — ^Miiuis Mtrogen 

640 

400 

— 


Farmyard Manure was not applied in these experiments. 


The sites on which these experiments were conducted were (i) Moate- 
field, Athy, (ii) Kilberry, Athy, and (iii) Nurney, Kildare. The plants on 
the ‘'minus potash” plots exhibited deficiency symptoms at centre (i) in 
mid June and at centres (ii) and (iii) at mid July. The “complete manure'' 
plots supported healthy plants at all centres except Aloatefield until digging 
time. At the latter centre “browning” was evident on these plots at the 
end of August, while the “minus phosphate” and “minus nitrogen” plots 
had shown susceptibility to attack prior to this date. The “minus phos- 
phate” plots at Kilberry exhibited “browning” symptoms by mid August 
while the “minus nitrogen” plots at this centre showed a mild attack a 
month later. 

As in the previous year the condition mentioned was evident on many 
potato crops growing in the area. The soil on which these occurred was 
again of a similar type to that previously described. 

In connection with these symptoms it is of interest further to record 
yet another experiment conducted at Kildangan in 1941. At this centre 
plots (laid out in Latin square fashion as a potash fertilizer placement 
experiment) which received If cwt. of Sulphate of Ammonia and 6f cwt. 
Superphosphate per statute acre as a basic dressing had Sulphate of Potash 
at the rate of 651bs. per acre applied — among other ways — (a) broadcast 
over particular plots and harrowed in before drilling and (b) in continuous 
bands, placed at each side, about two inches from, and about level with 
the lower plane of the potato set. It was noted that while the potato plants 
growing on plots treated as in (a) exhibited “browning” symptoms at the 
end of July and had completely succumbed to attack by August 20th, those 
growing on plots treated as in (b) were only slightly af ected at the latter 
date. When weighings were finally made on these plots the yields indicated 
that plots (a) gave only 67.4 per cent, of the returns obtainable from 
plots (b). 

The condition appeared again in many crops grown under normal farm- 
ing conditions in 1942, its coincidence with the soil type described being 
again evident. 
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Symptoms: The first jioticeable symptom is a wrinkling of the leaves 
on plants which show retarded growth. This is followed by interveinal 
yellowing of the older leaves and a subsequent ‘"browning” or “bronzing” 
of the yellow* areas on the u^Dper and lower leaf surfaces. A marginal 
scorch ensues and in badly affected crops these leaves gradually wither. 
A similar disease cycle occurs in younger leaves. In crops most severely 
affected the stalks lose turgidity, blacken and die. The plants growung in 
“imnus potash” plots at Moatefield in 1941 had coiriidetely succumbed by 
August 23rd, and at Ivilberry and Nurney by mid-September. 

The disease symptoms described have very often been attributed to 
drought. While there is evidence tliat drought accentuates the trouble when 
present, the condition is primarily due to a deficiency of available potassium. 

I Effect on Crops G'onsequent on the onset of “browning” growth is 
f inhibited while in badly effected crops the plants die off prematurely. The 
I yields of diseased crops are depressed, the reduction being proportional to 
‘ the severity of attack. Table III — compiled from -field experiments conducted 
according to the Mitsoherlich technique in 1941 already referred to — supplies 
data to amplify this point and also includes the results of available potasli 
(Morgan) tests of the soils immediately prior to laying clown the experi- 
ments. The potash status expressed as a percamtage of the maximum 
content shown in the last column of this table has been calculated according 
to the Mitsrdierlicli method (5). 

TABLE III. 


-J 


Site of 
Experiment 

“Browning** 

evident 

Crop on 
“minus potash" 

1 plots died off by 

■Potash 

Content 

(Morgan) 

Yield per Statute acre, j 

Potash status 
calculated as 
percentage of 
maximum. 

“Complete’* 
Tons Cwt. 

“Minns potash” 
Tons. Cwt. 

Moatefield 

Md June 

Ang, 23rd 

trace 

9 


2 

6 ' 

25.6 

Kiiberxy 

Mid July 

Mid Sept. 

Extra low 

19 

12 1 

7 

4 

37.5 

Xurney 

Mid July 

Mid Sept. 

Extra low 

8 

6 

3 

14 

44.3 


Where the disease appeared in crops growm under normal farming con- 
ditions yields w-ere again depressed, reaching a minimum where the 
condition whb most severe. It is notable that -where enquiries were made 
as to the manurial treatment of diseased crops grown under these conditions, 
it vras established that farmyard manure was used in all cases, occasionally 
supplemented by artificial fertilizers which were mainly or wholly phos- 
phaMc, The potash content of farmyard manure varies considerably and 
inay be expected to be least where the liquid manure has not been absorbed 
by the solid material and where leaching of the manure heap by rain has 
Ween place. The total amount of available potash supplied to the above 
' where fermyard-iMnure was applied in “fair” to *'good” 

defieiency symptoms. When applied 
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to a soil of “extra low” potash status, farmyard manure with a relatiTeiy 
high nitrogen content, would be expected to induce potash deficiency by 
disturbing the balance of these elements. The extra phosphates applied 
as fertilizer to some of these crops would also tend to create a condition 
of imbalance and induce or further aggravate the condition of deficiency. 

It is noteworthy that “browning" can occur when potatoes are grown 
on lea, an instance having been observed where potatoes were grown on 
such land, utilized as allotments near Athy. The potash content of the 
soil here was “extra low." Furthermore the addition of farmyard manure 
to some of these allotments failed to prevent the onset of potash deficiency 
symptoms in the first year. The condition was generally much more severe 
here in the second year. A similar conditicfn was noted by Walsh (8) in 
Co. Dublin: a severe attack of “browning" occurred on potatoes grown on 
lea. The potash content of the soil in the latter case was shown to be 
“extra low" and its potash immobilising power veiy high. 

Distriliutron of Attack: In the experiments cited the diseased condition 
appeared uniformily over the plots attacked. Under ordinary farming con- 
ditions, however, the incidence of attack varied appreciably, patches of 
diseased foliage being irregularly placed among otherwise healthy crops. 
In this connection the condition is somewhat similar to that produced on 
sugar beet crops by boron deficiency. While differences in the available 
potash content of soils supporting diseased and healthy foliage would have 
been expected at planting time large variations were not always exhibited 
when tests were conducted in the mid or hate season, a fact most probably 
explained by the considerably larger potash uptake of vigorously growing 
plants. The following examples being representative of a number of tests 
made demonstrate this point. 


TABLE lY. 


AvaOable K 2 O in soils sa 

mpled end August, 1041. 

SITE 

Foliage diseased 

Foliage healthy 

Bennettsbridge, Atby 

Kilkea, W&gmey 

Athy 

Trace 

Extra Low 

Extra Low 

1 

Extra Low 

Extra Low 

Extra Low 


Though tests on soils supporting diseased and healthy plants failed to 
show’ large differences in potassium content those made on foliage alw^ays 
exhibited considerable variation. Data for the foliage of crops growm on 
the soils treated of in table I¥ are tabulated hereunder together with tests 
made on foliage from plants growing on “complete manure" and “minus 
potash" i^of'S at Moatefield in 1941. 
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TABLE V. 



Percentage KoO from oven dried foliage from 

SITE 

diseased area 

healthy area 

Bermettsbridge, Atby 

.45 

1.2 

Kilkea, Mageney 

.525 

1.2 

Atby 

.45 

1.2 

Moatefieid— 1941 

“Minns Potash” 

.45 

a 

“Complete Mannre” 
1.2 


These results, being representative of a number of tests made, indicate 
that normal plants have a considerably greater concentration of potassium 
in the foliage than diseased plants. Normal foliage had from 2 to 3 times 
as much potassium as diseased in these tests. 

Reactions of Varieties’ Observations made on crops growing under 
normal farm conditions indicate that the following varieties are susceptible : 
Epicure, Duke of York, Sharpes Express, Arran Pilot, British Queen, 
Up-to-Date, Kerr's Pink, Arran Consul, Arran Banner, Eedskin, Gladstone, 
Shamrock, President, Golden Wonder, Skerry Champion and Dunbar Eover. 

While no direct experiments have been laid down to test dif erences in 
susceptibility observations made indicate that some such differences exist. 
Kerr's Pink, for example appeared much more susceptible than Arran 
Consul when grown in contiguous plots, while Eedskin suffered more from 
attack than either Arran Banner or Gladstone in plots similarly placed at 
another centre. It was noted also that early varieties were generally more 
susceptible than main crop varieties on the same soil. This condition would 
most probably be related to the quicker growth and tuber development 
and consequently higher potash demanding effect of the former varieties. 

Effect of Soil 00 onset of “browning”: As already indicated, the im 
cidence of “browning" on the foliage of potato crops grown under ordinary 
farm conditions in this area appears to be coincident with soil type, 
Observations made on numerous soils examined on which this condition 
occurred, showed that in essential characteristics these were similar to 
that described as occurring at Moatefield. Soils of this type extend over 
approximately 70 per cent, of the mineral soils in the area. The other 
principal soil type occurring here, and on which no record of potash 
deffoiency in the potato crop has yet been recorded under ordinary farming 
condiljcns,, Is yellow brown in colour, acid in reaction, loam to clay loam 
1 .and' having a much' lower Si 02 yE 203 ratio, being closely 

essential features to 'the “brown earth" type as described 
fey Walsh (2). The eacplanation of this difference in potash 
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availability is no doubt in some way closely connected with the con- 
stitution of the clay fraction, that of the former type (with a Si02/E.203 
ratio of 6.7) differing so fundamentally from that of the latter (with a 
Si02/E203 ratio of 3.2), Similar results have been obtained elsewhere, 
Bryan (3), and Hester and Shelton (3), demonstrated that availability of 
potash varied with soil type in America. Walsh (8) noted large differences 
in potash availability from soils of different type where the available potash 
status was originally equal and indicated its close relationship to soil texture. 

DISCUSSION. 

The results obtained from these preliminary investigations indicate a 
close correlation between very low potash 'availability, as measured by 
chemical methods, in the soil and the “browning"’ symptoms of potato 
foliage described. Similar symptoms, indicative of potassium deficiency in 
this crop, have been described by various workers. The accentuated and 
early deficiency exhibited by the “minus x)otash"’ plots, in the experiments 
cited here, is explained by the degree of unbalance caused by the inclusion 
of nitrogen and phosphates. Knowles, Watkin and Cowie (4) demonstrated 
that the interaction of these two elements induces a decreased absorption of 
potassium. Of interest in this connection is the observation drawn from 
the field trial at Kilberry in 3941 that excess nitrogen (in the “minus 
phosphate'’ plots) is more potent than excess phosphates (in “minus 
nitrogen” plots) in inducing deficiency. This conclusion agrees with that 
reached by the workers already mentioned. Again the addition of phos- 
phates (as pliosphatic fertilizer) to a soil with very low potassium content 
and in which the nitrogen status is high would develop a similar condition 
in the potato crop. This condition of unbalance has doubtless obtained 
in some of the potato crops grown under normal farm conditions in the 
area, where the manures used were farmyard and phosphatic. 

The results presented are of interest from the point of view of the 
method of application of fertilizers. “Browning” occurs earlier with con- 
sequent reduction in yield, when the potash fertilizer used in small 
quantities is broadcast on the soil and harrowed-in before drilling than 
when applied in localized strips near the potato in the drill. Immobilisation 
of potash by the soil is greatly facilitated by the former practise while 
the plant must develop a more extensive root system to obtain its food 
when so applied. Further work on fertilizer placement will be submitted 
in a later paper. It is sufficient to record here that the localized placement 
of this fertilizer has proved superior, from the point of view of crop yields, 
to any other method tested. 

While differences in the amount of available potash were not always 
evident when tests were conducted by the Morgan method in soils sup- 
porting diseased and healthy foliage in August, variations would have been 
expected if tests were conducted at planting time. The higher potassium 
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absorption of healthy plants, in ordinary farms where observations were 
made, would tend to reduce considerably the amount of this element 
available in the mid or late season. The potash status here might, there- 
fore, be no greater at this stage than that of the areas where plants were 
diseased. 

The utilization of tests on foliage proved an invaluable means of de- 
teetdiig deiicieiiey. Significant differences in potassium content of diseased 
and healthy foliage were obtained by the method used. Normal foliage had 
1.2 per cent. K 2 O while diseased had only 40 per cent, of tills quantity 
approximately. 

The possible significance t)f drouglit in developing or accentuating potash 
deficiency has been previously discussed in this Journal by Walsh (7), In 
this comiection, it is of interest to note that many of the soils in wliich 
the condition was observed in the area were subject to drought. Moreover, 
where potatoes were grown in ridges tlie condition was noted to bo worst 
on the edges of ridges wliere drying out would necessarily be more severe. 

Control: It is obvious that successful scientific methods towards pre- 
venting this condition are to be achieved through the medium of soil testing 
iechnique. It lias been established that the trouble is associated with an 
“extra low” potash status of the soil, as measured by chemical methods, 
and that an application of potassic fertilizer in adequate quantity maintains 
a healthy crop; so a knowledge of the potash status is essential. Moreover, 
information on the nitrogen and phosphate contents of the soil is necessary 
since an excess, relatively, of these can induce potassium deficiency. Com- 
paratively simple methods designed to indicate the mineral status of a soil, 
and the amount of potassium necessary for maximum normal growth, are 
available. These have been described previously in this Journal by Walsh 
(8). Haphazard manurial trials are therefore to be avoided. 

^ The more ordered use of potassic fertilizers for this crop would un- 
doubtedly lead to larger potato yields in this area. Their application to 
the soil in a localized placement manner, where they are easily assessible 
to plant roots and where immobilization by soil is minimised, is 
recommended. 


FIELD PEA8. 

Ifitrodlictlori : A diseased condition of the field pea crop, afterwards 
shown to be associated with deficiency of available potassium, was first 
observed by the writer at Eiisselstown, Athy, on July 1st, 1941. The field 
of 16 statute acres was sown with the Marrowfat variety in March. The 
crbp was grown after corn and manured with 6 cwt. of superphosphate per 
.statute acre at sowing time. 

' 'It noted cm entering the field that the pea plants were, in '&> small 
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area — ^tlie site of a manure heap two years previously, iioriiial in size, 
liigii), vigour and the number of pods borne. These plants were 
profusely supplied witb nodules. Approximately oU per cent, of the field 
supported plants which were very much stunted in growth liigli). 

The top leaves had a greyish green colour by comparison witii the healthy 
plants. The lower (older) leaves showed a chlorotic condition, had devel- 
oped a scorch of tlie tip and some were dying off. Pods were relatively 
absent from these plants. The rooting system of these was poor!} 
developed and, except very occasionally, nodules were absent. 

Soil type*. The sod type occurring here is grey brown in colour, alkaline 
and light loam in texture. It has a high 8^2/11203 ratio being similar to 
iiiat described as occurring at Aloaiefield. 

Soil and foliar analyses: Tests conducted on soil sampics (Morgan 
method) at this stage, from areas where plants were healthy and diseased, 
indicated that while the potassium content did not \ary, being '‘extra low” 
in both, the nitrate nitrogen and phos))horiis contents w^'ere somewhat higher 
in the latter case. The actual readings for these were: nitrates — “Low” to 
“Medium” in the area of iioalthy plants and “high" in area of poor growTli, 
phosphates — “low” to “medium” in the former and “medium” in the latter 
areas. The status of all tlie other elements and reaction w^ere similar for 
both areas. The potassium content of the pea foliage from diseased and 
healthy areas varied considerably, as follows: K2O (Ovenclriecl ) . 

Diseased foliage M per cent. 

Healthy foliage .6 per cent. 

EXPEBIMENTAL. 

Field Experiments: A series of manures w'ere a])pUed (watered in) to 
areas where the condition described was most severe on July 2 nd. The 
applications of the various manures made were as follows : — 

Sulphate of Ammonia at the rate of 3 cwt. per statute acre. 

Superphosphate „ „ „ „ 4 „ „ „ „ 

Sulphate of Totash >, j, >? ?? 55 

The nitrogenous manure was included as the owner of the field contended 
that a small application of a nitrogenous manure previously applied effected 
some improvement. The following table (VI) indicates the treatment given 
to the various plots. 


TABLE VI, 


PLOT 1 

2 

S 

i 

5 1 

6 

7 

Sulphate 

of 

Ammoaaia 

Sulphate 

of 

^ Potash j 

Control 

Sul, of Amm. | 
! Superphosphate 
i Sul, of PohSkSh 

Sul. of Amm. 
Superphos. 

Superphos. 

Sul. of potash 

Sul. of Amm. 
Su . of Potash 


- 'Pri 
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In approximately one week after treatment the peas on all the plots 
which received a dressing of potash (Plots 2, 4, 6 and 7) began to recover 
and were normal in appearance about three weeks after treatment. Pods 
were produced on these plants and an average crop was anticipated. The 
condition of the plants on all the other plots became worse, the older 
leaves developed a scorch of the tip and began to wither, while a more 
severe chlorosis became pronounced on the younger leaves. Many of the 
plants in these plots had died off by August 20th. Plate I indicates the 
appearance of typical plants from plots with and without added potash at 
mid August. 

The yields of dried peas .on these plots (1 statute perch in area) which 
W'ere harvested on September "6th were as follows : — 

TABLE YII. 


PLOT 

1 

2 

3 

4 

5 

6 

7 

Lhs. of Peas 

.5 

11.5 

.5 i 

9,5 

.75 

8.75* 

10.0 


* The plants on this plot were accidentally pnUed by farm workers on August 18th and 
were weighed when dry. 


The procedure, observations and results of a second experiment con- 
ducted on this field are outlined hereunder. 

TABLE VIII. 


PLOT 1 

^ i 

3 

4 

5 

i 

6 

7 

Sulphate 

of 

Potash 

Sul te i 
of ! 

Ammonia 

1 Control 

! 

! 

Sul. of Amm. 
Superphos. i 

Snl. of Amm. 
Snl. of Potash 

Sul. of potash 
Snperphos. 

Snl of Amm. 
Sol. of Potash 
Supeiphos. 


Some peas were pulled from a badly affected area, the soil was dug and 
peas were sown on July 3rd in plots manured as follows : — 

The rates of treatment of the manures used here 'were increased by 50 per 
cent, on those used in the previous experiment. All plots were watered 
immediately after sowing. 

No difference was observed between the various plots which germinated 
and appeared overground evenly until August 12th on which date subnormal 
gro'wth became evident on the control plot. On August 16th plot No. 4 (SuL 
of Amm. and Superphosphate) s!|jo'wed a similar condition while on August 
loth the trouble had begun to appear on plot No. 2 (Sul. of Ammonia). 

SfittptCfns: The first observations on these plots indicated a retard- 
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atioa of growth, of the plants, and the development of a chlorotic condition. 
Leaves of these plants assumed a greyish hue when viewed from a distance 
of 10 to 20 yards. The condition worsened as the plants grew, older leaves 
developed a scorch of the tip and began to wither while younger leaves 
became chlorotic and scorched in time. Pods w’ere relatively few^ on these 
plants. Their height did not exceed 5" at any time and man} of these had 
died ofi by the end of September. 

In contrast to these the plants on all the other plots (those which 
received potash) grew and developed normally. Pods were set by mid 
September on plants which at this date reached an average height of 17". 

An examination of the rooting systems^f plants growing on the various 
plots indicated that more extensive roots were produced by plants wdiich 
received an application of potash. Nodulation was normal on these plots 
but almost completely absent in plots which did not receive dressings of 
potash. Plate 2 shows the rooting systems of typical plants from plots 
Nos. 1 and 3. 

Foliar Analysis: Determinations of the potash content of the foliage 
of peas growing on plots Nos. 3 and 7 which were made early in. October 
ai'e shown here. K2O (ovendried) . 

Plot 3 (Control) .25 per cent. 

Plot 7 (N. P2O5 & K2O) .6 per cent. 

The amount of potash in the healthy foliage w'as as in the previous case 
.6 per cent, while that in subnormally developed foliage was only 40 per 
cent, of that figure. These figures held good for a number of tosts made 
on foliage from control plots and those which received potash. 

Yields: As it was not expected that these peas w^ould mature properly 
the plots were harvested (by cutting about 1" above ground level) on 
October 6th and the total foliage was weighed. The weights of material 
produced on each plot of 1 statute perch were as follows : — 

TABLE IX. 


PLOT 

1 

1 

2 

8 

1 4 

5 

6 

7 

Lbs. of PoKage 

88 i 

I 

88 

29 

1 

i 34 

90 

m 

128 


Some other instances of potassium deficiency in the pea crop were 
observed in 1941 while further instances were recorded in 1942 in South 
Co. Kildare. Again the injury was associated with the soil type already 
mentioned. Some analysis which were done in these cases indicated that 
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the oondition was coincident wnth an extra low*' or ‘‘trace'* potash status 
of the soil. Foliar analyses revealed differences in potash content of the 
order already recorded, i.e., diseased foliage had from 40 per cent, to 50 per 
cent, of the potash contained in healthy foliage. 

DISCUSSION. 

It is noteworthy that the condition of the field pea crop was observed 
where the potash content of the soil was “extra low” (Morgan) and where 
the nitrate nitrogen and phosphate contents were “high” and “medium” 
respectively. Further the application of nitrogen and phosphates singly or 
together (plots 6, 7 <5: 4) aioifgL^with potash in the first experiment seemed 
to depress the yield as compared with that obtained from a ijotasli appli- 
cation (plot 2). These points lend support to those already discussed in 
dealing with potassium deficiency in potatoes. Similar general conclusions, 
taking the weights of foliage produced into consideration only, cannot be 
drawn from the second experiment described here, though it must be re- 
corded that podding appeared much more profuse on the first plot (it 
received potash only) than on any other. Again the inclusion of phos- 
phates as well as nitrogen (plot 4 ) induced deficiency more quickly th<an 
when the latter only was added (plot 2). 

All soils examined in which this disease condition appeared were 
texturaily, loams or light loams, and their drainage conditions W'^ere such 
as to predispose to drought. 

Control: The remarks appended under this heading when dealing with 
potassium defi.ciency in potatoes are applicable here. 
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— received potash dressing. 
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NATIONAL EGG-LAYING TEST, 194142 


The Thirtieth Egg-Laying Test, conducted by the Department of Agriculture, 
was held at the Munster Institute, Cork, during a period of 46 weeks, beginn- 
ing on 1st October, 1941, and ending on 18th August, 1942. A total of 73 
pens, each consisting of six pullets, having fnpHed the required conditions, 
was accepted and arranged in Sections as follows : — 

Section 1. — White Wyandotte .... .... ... .... 6 pens 

Section IL — White Wyandotte (confined to holders of Egg 

Distribution (hen or hen and duck) Stations in 
1941) 19 „ 

Section III. — Rhode Island Red .... . . .... ... 16 „ 

Section IV. — Rhode Island Red (confined to holders of Egg 

Distribution (hen or hen and duck) Stations in 
1941) 17 „ 

Section V. — Any non-sitting breed .... .... .... .... 8 „ 

Section VI, -—Any other general purpose breed .... .... 7 „ 

Station holders were, as heretofore, allowed to enter a second pen in one of 
the open sections on payment of the requisite entry fee. 

Only pullets which were certified by the Veterinary College, Ballsbridge, 
Dublin, as being non-reactors to the agglutination test for bacillary white 
diarrhoea, were accepted, 

MiBiiaiin The following were the prescribed minimum weights for the 
Wilglite. respective breeds : — 


All non -sitting breeds 

.... 3ilb. 

White Wyandotte 

.... 4Jlb. 

Rhode Island Red 

... 4i lb. 

Plymouth Rocks 

.... 5 lb. 

Sussex ^ 

..1 6ilb. 

Any other sitting breed .... 

.... 5} lb. 



inr, 

Eggs were graded as follows : — 

Special Grade, — oz. and over for the first eight weeks (1st 
Egg October to 25th November, ioclixsive) 2|- oz. and over throughout 

Grades. the remainder of the test. 

First Grade.— A minimum of IfJ- oz. for Uie first eight weeks, 
a minimum of 2 oz. during the remainder the test. 

Second Grade. — Eggs which were not more than ^ oz. less than 
the minimum weight prescribed for first grade eggs in the same 
period. Eggs which weighed less than the minimum weight 
prescribed for second grade eggs were recorded separately, but 
were not included in the score total on which awards were l)ased. 

Making no allowance for deaths, the average number of eggs per 
Egg pullet was 177.3. The average number of eggs per pullet for 

Yields. which a record for the full 46-week period was available was 

188.6 (see Table II.). The corresponding figures in, the previous 
test were 178.5 and 186.5 respectively. The average production per pullet 
during each of the twelve periods for each breed is given in Table III. One 
White Wyandotte pullet laid only one egg during the test. 

Thirteen pens were disqualified for producing more than 20 
Egg Size. per cent, of second grade eggs. This figure was twonty^one for 
the previous test. 

The average weight of egg for each of the competing breedvS is 
Egg listed in Table IV. The average weight per dozen eggs for all 

Weights. breeds was 26.1 oz., as compared with 26.0 oz. for the previous 

test. In Table V are given the number and percentage of the 
difierent grades of eggs for each breed in respect of pullets which completed the 
full 46-week period. 

The number of ungraded eggs laid by pullets of each 
Eggs under the breed which completed the full 46-week period is given 
Prescribed Weight in Table VII. The number of such pullets of all breeds 
for Second Grade, which laid ungraded eggs was 95 and the number of un- 
graded eggs produced by them was 199. The corresponding 
figures for the previous test were 140 and 415 respectively. 

^ , 5 Of the 397 birds which completed the full 4G-week period, 98 

i,ox^24.7 per cent, ^d 200 or more first grade eggs and not more 
ilmn' 20 cent, second grade (see Table VIII). Of these, 
70 ^leg-bau.d^d numbered sealed copper rings (see 
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Table IX), Copper rings were withheld from the following 28 birds which were 
not suitable for breeding purposes : — 

(a) Breed Standard Defects 

5 White Wyandotte, 
il Khode Island Red. 

1 Light Sussex. 

( h ) Under Prescribed Weight at Conclusion of Test 
1 Light Sussex. 

{ e ) Consistent Producers of Defective Eggs 
7 White Wyandotte. 

{ d ) Constitutional Defects : 

3 White Wyandotte. 

The rings were distributed as follows : — 


2 pens 

.... Five copper rings 

O 

a 

1 pen 

Four „ 


7 pens 

. . Three „ „ 

}> 

8 . 

- Two „ 

i> 

19 „ 

. . One copper ring 

t! 


The egg records for birds which were awarded copper rings are shown in Table 
IX- 


A total of 132 birds, representing 33.2 per cent, of the number 
Certificates surviving the full period of the test, qualified for certificates, 

of Merit* Of these, 70 birds (17.6 per cent.) were awarded Special Certi- 

ficates (see Table IX), and 62 birds (15.6 per cent.} Certificates 
(see Table X.) 

Certificates were not awarded for pullets which produced over 20 per cent, 
©f second grade eggs, nor for those showing breed or other defects. 

During the course of the test 41 birds died, representing a mortality 
Mortality. of 9.4 per cent., and an increase of one per cent, as compared 
with the previous test. The deaths were, as usual, confined to 
a small proportion of the pens, those occurring in five being accountable for 



per cent, of the total The distribution of total deaths amongst pens 


as follows : — 


1 pen 

4 deaths. 

4 pens 

3 „ each. 

3 „ ... * ... 

2 „ „ 

19 „ 

1 death „ 


In the remaining 46 pens all birds completed the tCvSt. Table XII gives 
particulars of the pullets that died and the cause of death in each case. Analysis 
of the causes of death shows that, as in previous tests, peritonitis and oviductitis 
were responsible for the greater proportion of the mortality. 

T 

All birds alive at the conclusion of the test were submitted to 
B,W,D* Test, the agglutination test for bacillary white diarrhoea, and there 
were no reactors. 

The system of feeding was similar to that in previous tests. The 
Feeding. birds were fed three times daily. The morning feed consisted 
of half the grain ration given as scratch feed in the litter, the 
mid-day feed of wet mavsh, and the evening feed of the remainder of the grain 
ration fed in troughs. Dry mash was fed ad lib. The mash, both dry and wet, 
was made up to the following formula : — 

4 parts by weight Maize Meal. 

3 „ „ Eolled Oats. 

3 „ „ Barley Meal. 

1 part ,, Fish Meal 

The grain mixture consisted of eqiial parts of oats and cracked maize. Veget- 
ables and roots such as cabbage, kale, turnips and mangels, were fed during 
winter and spi-iiig, and limestone grit was allowed ad lib. The following quan- 
tities of foods were consumed : — 

Mixed Meals 28,952 lb. 

Grain .... 16,576 „ 

Limestone Grit 672 ,, 


MOTES ON COMPETING BREEDS. 

WHITE IVYANDOTTE. 

The majority of the twenty-five pens of this breed were made up 
of typical well-developed birds. In some of the pens there were 
^ I individual birds which were undersized on arrival at the test 

; and these toot a long time to come into production. Birds with 
I' , were included in a few -pens. Production and egg,-swe 
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were very satisfactory but egg quality in some pens was not up to standard. 
Mortality in the breed was slightly higher than in the previous test. The winning 
pen (No. 15) in Section 11, owned by Mrs. E. Hillis, Corrush, Doohamlet, Castle- 
blayney, won the silver cup. The six birds, which were good specimens of the 
breed, laid 1,479 eggs of which only 24 were second grade. 


RHODE ISLAND RED. 


With some exceptions the thirty-three pens in these sections were 
Sections satisfactory in respect of type, colour and development. A few 
in aad I¥. individual birds were immature^ on arrival and consequently 
alow in coming into production. Egg production in the breed 
was slightly lower than in the previous test, but egg size and quality were satis- 
factory. Mortality was very low. 

ANY NON-SITTING BREED. 


The eight White Leghorn pens comprising this section were 
Section ¥, generally of good quality, but three of them were backward and 
slow in coming to maturity. Moulting was prevalent in the 
early periods and conseqiiently production was low but reached a very satis- 
factory level for the full period of the test. Mortality was higher than in the 
previous test when it was only 2.8 per cent. 

ANY OTHER GENERAL PURPOSE BREED. 

This section was composed of five pens of Light Sussex, one of 
Section ¥L Barred Plymouth Rocks and one of Buf Plymouth Rocks. Most 
of the Light Sussex were good specimens of the breed but some 
individuals were under-developed on arrival and did not subsequently attain 
satisfactory weight. The Barred and Buff Plymouth Rocks were well-developed 
birds of good colour. Production and egg quality were satisfactory in this 
section, but egg size was poor in some of the pens. Mortality was somewhat 
lower than in the previous test. 


CONCLUSIOM. 

The results of the test were very satisfactory especially when the prevailing 
difficulties axe considered. The performance of the birds generally was of a 
high standard, but some competitors might have exercised greater care in the 
selection of their entries. Birds showing breed or physical defects should not 
be sent to the test as they will not notake satisfactory breeding stock even if they 
prove good layers. 
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TABLB T. 


Tlie followiBg Table shows the ouraber of pullets competing, the number of 
eggs laid, cost of food, retiirn for eggs and gross profit for each of the thirty 
tests held since 1912/13:— 


Forty-eight 

weeks 

ended 

No. of 
Pullers 

No. of 

Eggs 

Laid 

Average 
Mum her 
• per 
mrd 

Average 

Value 

per 

Bird 

Cost of 
Pood 
per 

Bird 

Average 
Price 
of Eggs 
per do7.. 

Return 
per Birfi 
over Cost 
of Pood 





s. 

d. 

s. 

d. 

d, 

s. 

d. 

31st Aug., 1913 

318 

38,199 

120,1 

11 

2.8 

5 

S 

13.1 

5 

6.8 

„ 1914 

282 

39,216 

139.0 

13 

3.6 

5 

8.3 

13.8 

7 

7.3 

„ 1915 

264 

39,764 

150.6 

17 

6 

7 

0.5 

16.8 

10 

r),i) 

„ 1916 

294 

49,830 

169.5 

23 

0.5 

8 

11.8 

19.« 

14 

0.7 

„ 1917 

210 

36,660 

174.6 

32 

7.2 

18 

10.7 

26.9 

18 

8.5 

„ 1918 

210 

36,106 

171.9 

47 

4 

16 

0 

39.7 

30 

10. i 

1919 

306 

55,124 

J80.0 

53 

3.4 

20 

0 

42.6 

33 

3.4 

1920 

354 

65,840 

186.0 

53 

9 

19 

3.9 

41.6 

34 

5.2 

„ 1921 

288 

51,584 

179.0 

40 

9.5 

18 

7.3 

32.8 

22 

2,2 

9th Sept., 1922 

342 

03,518 

185.7 

33 

8,8 

11 

10 

26.2 

21 

10.8 

16th „ 1923 

198 

38,519 

194.5 

27 

11.5 

1:2 

1 

20.8 

!5 

10.5 

I5th „ 1924 

342 

61,144 

178.8 

26 

6.5 

II 

1.5 

21.4 

15 

5.0 

Iflth „ 1925 

348 

63,755 

183.2 

27 

4.9 

10 

5.2 

29.(i 

16 

11.7 

15th „ 1926 1 

342 

, 65,137 

190.4 

28 

6.1 

10 

7.8 

21 .5 

17 

lO.R 

16th „ 1027 

492 

93,912 

190.0 

26 

10.7 

9 

3.6 

20.3 

17 

7.1 

16th „ 1926 

510 

95,226 

186.7 

24 

10.9 

10 

8 

19.2 

14 

2.9 

16th „ 1929 

540 

101,820 

L88.6 

28 

8.5 

11 

0.5 

“ 21.9 

17 

8.0 

16th „ 1930 

588 

100,752 

171.3 

24 

4.2 

8 

5.8 

20.5 

15 

10.4 

I6th „ 1931 

588 

111,180 

189.1 

24 

4 

7 

3 

18.5 

17 

l.f) 

15th „ 1932 

600 

111,986 

186.6 

21 

3.6 

6 

4.2 

16.4 

J4 

11.4 

12th „ 1933 

606 

113,047 

186.5 

17 

IJ.6 

5 

1.8 

13.9 

12 

9.8 

10th „ 1934 

606 

112,177 

185.1 

19 

5 

5 

8.9 

15.1 

13 

8.] 

7th „ 1935 

702 

131,384 

187.1 

18 

3 

6 

7.7 

14.0 

11 

7.3 

3rd „ 1936 

702 

130,940 

186.5 

20 

7.5 

7 

3.2 

15.9 

13 

4,3 

Forty-six weeks 











ended 











18th Ang 1937 

70S 

125,621 

177.4 

20 

10.5 

7 

7.2 

16.9 

13 

3.3 

18th „ 1938 

678 

126,143 

186.1 

21 

9.9 

8 

4.6 

16.9 

13 

5.3 

18th „ 1939 

708 

133,306 

188.3 

23 

0.6 

8 

8.6 

17.6 

14 

3.8 

17th „ 1940 

672 

121,250 

180.4 

27 

6.8 

10 

10.4 

22.0 

16 

8.4 

18th „ 1941 

642 

114,017 

178.5 

36 

1.9 i 

13 

S.i 

29.2 

22 

5.8 

18th „ 1942 

438 

77,640 

177.3 

41 

0.5 

17 

7.7 

33.3 

23 

4.8 


It should be noted that the figures given in Table I above are based on the 
total number of pullets competing, no allowance having been made in respect 
of deaths. 


birds which died during the 1941-42 test in.to account only up 
d®e.th, the average number of pullets for the whole period was 
number of eggs, per bird 186.3. On this basis the average 
the cost of food per bird 18s. 5,3d., and the 
0 f food 24s. 6 . 6 d. 
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Table II. 

A.vCTftge Egg Yield for each Breed. 


Beeed 

No. of 
RuRets 
for full 
period 

i 

No. Of 

! laafl 

1 

i J 

Avei'age 
No. of 
eggs per j 
])ixllet 3 

1 I 


AVEilAttBS 

POLLET 

Pek 

i 

special 

First 

Second 

White Wyandotte 

131 

25,243 

192.7 

83.5 

80.5 

19.7 

Rhode Island Red i 

i8;i 

34,057 

186.1 

80.5 

89.1 

! 16.5 

White Leghom 

4:i 

8,U>2 

189.H 

59.0 

91.9 

35.9 

Light Sussex 

28 

5,309 

189.6^ ' 

56.8 

101.5 

31.3 

Barred Rock 

6 

1,J09 

184.8 

61,3 

105.5 

IS.O 

Butf Rook 

6 

1,007 

167.8 

148.5 

19.3 


All Breeds 

397 

74,887 

188.6 

78.2 

89.9 

20.5 


m 


Table HI 


Average Egg Yield per Puiiet during each of the Twelve 

Periods. 


Bkied 

Number 

of 

Pallets 
for full 
period 

00 

<N 

t 

Q 

A 

"S 

o 

lO 

04 

1 

o 

00 

M 

O 

iU 

p 

> 

O 

g 

Ha 

« 

o 

o 

f=l 

iH 

<U 

A 

a 

es 

H» 

H 

s 

ri 

: -i 

i ^ 

tH 

ft 

1 

r-i 

h 

ec 

5^ 

Apl. 15-May 12 

01 
(L> 

§ 

2 

iH 

June 10-July 7 

p 

t 

3 

hj 

00 

rt 

t 

Aver- 

age 

far 

fuU 

period 

Wilite Wyandotte 

131 

12.2 

14.0 

1C.7 

16.1 

17.9 

19.2 

20.8 

19.6 

18.0 

15.4 

14.6 

7.3 

192.7 

Ehode Island Red 

183 

8.0 

11,2 

12.1 

12.3 

17.0 

20.9 

22.5 

21.7 

19.0 

17.2 

15.2 

7.5 

■ 186.1 

WMte Leghorn 

43 

7.9 

: 11.7 

14.6 

12.9 

18.1 

20.3 

22.1 

20.9 

19.5 

18.8 

10,5 

6.5 

189.8 

light Sussex 

28 

12.5 

13,1 

15.5. 

16.7 

19.6 

21.0 

20.9 

18.7 

17.2 

15.0 

13.2 

6.2 

189.6 

Barred JEloei: 

0 

10.0 

10.2 

13.7 

0.3 

16.3 

20.3 

24.1 

20.5 

22.3 

18.7 

15.2 

8.2 

184.8 

Bnff Koek 

6 

' 

8,7 

14.7 

13.3 

18.8; 

19.0 

20.5 

20.3 

17.2 

12 3 

15.8 

7.2 

167.8 

Ail Breeds . . 

307 

10.0 

12.0 

14.2 

13.9 

17.9 

20.2 

21.8 

20.6 

18.6 

16.6 

15.0 

7.2 

188.6 


TABLE IV. 


Average Weight of Egg for each Breed. 


BREED 

Total 

Number of 
' Eggs Laid 

Total 1 

Weight of ' 

Eggs 

Average 
WVight of 

Egg 

Average 

Weight 

Per Bozen 



lb, oz, dr. 

OZ. dr. 

oz. 

White Wyandotte .... 

26,446 

3,587 7 11 

2 3 

26.0 

Ehode Island Red . . 

35,131 

4,796 9 15 

2 3 

26.2 

White Leghorn 

8,529 

1,131 13 0 

2 2 

25.5 

■laght SnsseiE 

5,418 

718 5 0 

2 2 

25.5 

'feaanred Rock 

i 1,109 

148 11 11 

2 2 

mj 


1,007 

153 7 7 

2 7 

29.3 

' .... 

77,640 

10,636 6 12 

2 3 

26.1 


m 


table Y. 


Niimbex and PerceEtage of Special, First, and Second Grade Eggs for eac] 
Breed in respect of Pullets which, completed the full 46“Week Period. 




EGGS LAID 

PBEOBNa 

CAGE BISTE 

IBXiriOK 

Bebed 

1 Special 
Grade 

: First 

Grade 

Second 

Grade 

Special 

Grade 

First 

Grade 

Second 

Grade 

White Wyandotte 
Rhode Island Red 
White Leghorn 

Light Sussex 

Barred Rock 

Buff Rock 

10,940 ! 

14,739 
3,538 
1,590 
368 
891 

11,722 

16,304 

4,079 

2,843 

633 

116 

i 

2,581 

*3,014 

1,545 

876 

108 

% 

43.4 
43.3 

31.1 
29.9 

33.2 

88.5 

^ % 

46.4 
47.9 

50.0 
53.6 

57.1 

11.5 

% 

10.2 

8.8 

18.9 

16.5 

9.7 

All Breeds 

31,066 

35,697 

8,124 

41.5 

47.7 

lO.S 


Table VI 

Average Number of First Grade Eggs per Pullet during the period .1st October 
to 29th December, inclusive (90 days)* 


A 


BREED 

ISTumber of ' 
Pullets 

Number of 
First Grad© 
Eggs 

Average 
‘ Number of 
First Grade 

per Miet 

White Wyandotte 

146 

5,313 

:36.4 

Rhode Island Red 

193 

5,793 

30.0 

White Leghorn . 

47 

1,283 

27.3 

Light Sussex 

29 

1,023 

35.3 

Barred Rock 

6 

162 

! 27.0 

Buff Rock 

1 6 

15^ 

25.3 

All Breeds 

427 

18,726 

32.1 

i 
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TABLE Vll. 


Eggf under tlie prescribed weight for Second Gra<le. 


BREED 

Number of PuUets 
for full period 
which laid 
ungraded eggs 

Number of 
ungraded egg^ 

Wliite Wyandotte 

i 

m 

79 

Rhode Island Red 

34 

66 

White Leghoxn .. 

16 

33 

Light Sussex . . - . 

13 

19 

Barred Rock . . ^ 

1 

1 

Buff Rock . . . - 

1 

1 

All Breeds ... 

95 

199 


Table VI ii. 


Number and Percentage of Pullets of each Breed which laid 200 Pirst Grade 
Eggs and over, and not more than twenty per cent. Second Grade. 





SECTIOK PKIZES, 


Section I— White Wyandotte. 


i^AME ANP ADDRESS 

OE OWNER 

1 

Value 

of 

NggH 

Total Nch 
of Eggs 
Laid 

No. of 
Second 
Grade 
Eggs 

^ Average No, 
of Eggs 
per Bii*d 


£ s, d. 




I'irst Prize (£10) 
Sister-in-CIiarge, 

St. Martha’s College, 

Navan, Go, Meath. 

15 8 31 

1,!>89 

45 

214.8 


Section IL— White Wyandotte (Station Holdeks). 


NAI^IE AND ADDRESS 

OF iDVNER 

i 

V^aliK^ 

of 

Eggs 

1 Total No. 
of Eggs 
Laid 

No. of 
Second 
Grade 
Eggs 

Average No. 
of Eggs 
per Bird 


£ s. d. 




First Prize (£10), 

Mrs. E. Hillis, 

Corrush, Doohamlet, 
Castleblajney, 

Go. Monaghan. 

17 8 5| 

1,479 

24 

246.5 

Second Prize (£7). 

Mrs. W. Goleman, 

Banada, Ballaghaderreen, 

Co. Roscommon. 

14 17 Hi 

1,282 

169 

213.7 

Third Prize (£5). 

Mrs. 0. Towey, 

SHverfield, lisacui^ 
Ballaghaderreen, Co. Roscommon. 

’ 14 13 2 

1,246 

227 

207.1 

Fourth Prize (£4). 

Mias A. Hanly, 

Cappa Houses Cahir. 

Co, Tipperary, 

14 12 10 

1,269 

73 

210.0 

1 
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Section III— Rhode Island Red. 


NAME AND ADDRESS 

OE OWNER 

Value 

of 

Eggs 

Total No. 
of Eggs 
Laid 

i 

No. of 
Second 
Grade 
Eggs 

Average No. 

of Eggs 

per Bird 


£ 3. d. 




First Prize (£10). 

Mr. M. Fitzgibbon, 

Gurrane, Kilmeedy, 

Co. Limerick. 

15 6 9i 

1,331 

9 I 

221.8 

iSecond Prize (£7). 

Mrs. K. Cuddihy, ® 

Hillside P.F., Glenniore, ^ 

Co. Kilkenny. 

14 12 7-1 

1,254 

136 

209.0 

Third Prize (£5). 

Mrs. M. A. Miller, 

Millview, Batbowen, 

(Co. Longford). 

13 15 4i 

1,184 

94 

197.3 

Fourth Prize (£4). 

Mrs. E. O'Donneil, 

Kilbreedy West, Kiimaliock, 

Co. Limerick. 

13 8 10 

1,167 

154 

194.5 


Section IV.— Rhode Island Red (Station Holders). 


• NAME AND ADDRESS 

OE OWNER 

Value 

of 

1 E^s 

Total No. 
of Eggs 
Laid 

No. of 
Second 
Grade 
Eggs 

Average No. 
of Eggs 
per Bird 


£ s. d. 




First Prize (£10). I 

Mr. W. Murphy, 

Skeeter Park, Cleariestown, ' 

Co. Wexford. 

15 9 6i 

1,329 

23 

221.6 

Second Prize (£7). 

Mrs. H. Langrell, 

Killinure, TuUow, (Co. Wicklow). 

15 6 lOi 

1,306 

9 

217.7 

Third Prize (£5). 

‘Miss M. O’Donovan, 

Dromore, Viiiiersto^in, 

Cappoquin, Co. Waterford. 

13 12 3i 

1,190 

133 i 

198.3 

‘ ^ " - , Fourth Prize (£4). 

Bea^i Mdiic Dhomhnaiii, 

‘ &tealAtiia, BaiieanEheirterigh, 
.DatoanDiCdise, 

‘'i' iwCMtealdhe. 

13 2 4i 


64 

188.8 





Section V.— Any Non-Sitting Breed. 


NAME AND ADI)RES8 

OE OWNER. 

Dreed 

A'alue 

of 

> Eggs 

1 

! 

Total ! 
Xo. ot 1 

Laid 

Xo. of 
Second 
Grade 

; 15gg.-; 

Average 

Xn. of 
Eggs 
per Bird 



£ s. d. j 




First Prize (£10). 

Sister-in- Charge, 

R.D.E. School, S\nnford, 

Co. Mayo. 

White 

Leghorn 

J4 2 0^ 

LI 98 

7 ] 

in;*.7 

Second Prize (£7). 

Miss M. Rafierty, 

Leitrim, Eoiir-Miie House, 
Roscommon. 

do. 

1.-? 11 6i 

• 1,174 

I 

j :;oti 

i 

1 

1 

i 

105.7 


Section YI.— Any Other General Purpose Breed. 


NAME AND ADDRESS 

OE OWNER. 

Breed 

Value 

of 

Eggs 

Total 
Ho. of 
Eggs 
laid 

No. of 
SecomI 
Grade 
Eggs 

Average 
Ho. of 
Eggs 
per Bird 



£ s. d. 




First Prize (£10). 
Sister-in-Charge, 

St. Mail’s Abbey, 

Glencaim, Co. Waterford. 

Light 

Sussex 

14 S 1| 


* i:)-i 

, 295.0 



SPECIAL PRIZES. 


The Special Prize of a Silver Cup (or its value £10) for the Pen of pullets laying 
eggs of the highest market value daring the Test has been awarded fco Mrs. E. 
Hillis, Corrusb, Boohamlet, Castleblayney, Co. Monaghan, for Pen No. 15 (White 
Wyandotte) which laid 1,479 eggs, value £17 8s. 6|d., and which also won first 
prize in Section 11. 

The Special Pnze of a Silver Medal (or £2) for the Pen of Pullets of non-sitting 
breed laying the highest luimbei* of first grade eggs during the period from Ist 
October to 29th December, iiK'liisive, h«as been awanled to the Sister-in -Charge, 
E.D.E. School, Swiufoid, Co. Mayo, for Pen No. 88 (White Leghorn) which laid 
234 first grade eggs during this period. 

The following two pens tied for the Special Prize of a Silver Medal (or £2) 
for the Pen of pullets of wsitting breed laying the highest number of first grade eggs 
during the period from 1st October to 29th December, inclusive, with a score of 
351 first grade eggs during this period - 

Pen No. 2 (White Wyandotte) owned by the Sister-in-Charge, St. Martha’s 
College, Navan, Co. Meath. 

Pen No. 62 (Rhode Island Ecd) owmed by Mrs. H. Langrell, Kiilimire, 
Tuliow, (Co. Wicklow^). 

The Special Prize of a Silver Medal (or £2) for the Individual Bird of non- 
sitting l^ireed laying the highest nunilier of first grade eggs during the Test has 
been awarded to Miss M. Rafiert}, Leitrim, Pour-Mile-House, Roscommon, 
for Pullet No. 361 (Pen No. 90, White Leghorn) which laid 237 first grade eggs. 

The Special Prize of a Silver Medal (or £2) for the Individual Bird of sitting 
breed laying the highest number of first grade eggs during the Test has been 
awarded to Mrs. E. Hillis, Corrush, Boohamlet, Castleblayney, Co. Monaghan, 
for Pallet No. 79 (Pen No. 15, White Wyandotte) which laid 270 first grade eggs. 

The Special Prize of a Silver Medal (or £2) for the Individual Bird of non -sitting 
breed laying the highest number of first grade eggs during the period Ist October 
to 29th Becember, inclusive, havS been awarded to Miss M. Rafierty, Leitrim, 
Four-Mile-House, Roscommon, for Pullet No. 365 (Pen No, 90, White Leghorn) 
which laid 60 first grade eggs during this period. 

The Special Prize of a Silver Medal (or £2) for the Individual Bird of sitting 
biased laying the highest number of first grade eggs during the period 1st October 
to 29th December, inclusive, has been awarded to Mrs. E. Hillis, Corrush, Boo- 
hamlet, CasHebkyney, Co. Monaghan, for Pullet No. 79 (Pei No, 15, White 
WyaBdotte) which laid 74 first grade eggs during this period. 
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COPPER RINGS AND SPECIAL CERTIFICATES OF MERIT. 


Particulars of 70 pullets whicli laid 200 first grade eggs or over, and wiiicu 
were awarded Copper Rings and Special Certificates. 

TABLE IX. 


White Wyandotte (25 Pulleds). 


Pen 

umber 

PuUet 

Number 

Ntumber 

of 


EGOS I 

jAIJ> 


Name and Addiiess 

OF OWEll. 

Copper 

Ring 

Special 

Grade 

First 

Grade 

Second 

Grade 

Total 

1 

3 

i:r;y 

196 

18 

• 

214 1 

Mr. \V. Barron, 


5 

2380 

158 

52 

I 

211 

i 

! 

'AVood View,’ 

Gortrusb, Piltown, 

Co. Kilkenny. 

2 

8 

2381 

212 

14 



226 

vS]ster-in-C‘harge, 


12 

2382 

25 

188 

14 

227 

St. Martha’s College, 
Navan, Co. Meath. 

3 

16 

2383 

227 

6 


233 

i^Irs. K. F*. Graham, 
Ballagh Lodge, 

Donadea, Co. Kihlare. 

5 

21 

2384 

108 

117 

6 

231 

Mrs. M. Nagle, 



2385 

156 

54 

1 

211 

Springnionut, 

Mallow*, Co, Cork. 

6 

446 

2386 

133 

94 



227 

Mrs. M. 0. O.obcrts, 


449 

2387 

31 

178 

16 

225 

Lakemoiint, 


450 

2388 

45 

155 

2 

202 

Glannurc, ( h. CVork. 

7 

38 

2389 

*’22 

IS 



240 

Mrs. L. O'HcilJv. 


39 

2390 

1 38 

163 

30 

231 

Rodstown, Balrath, 


41 

2391 

175 

54 

5 

234 

Ceananinm Mor, 

Co. Meath. 

8 

43 

2392 

no 

108 

4 

222 

]\lr. \y. Barron, 


45 

2393 

33 

178 

11 

222 

“Wood VTew,” 


47 

2394 

92 

138 

— 

230 

Gortrush, Piltown, 


48 

2395 

93 

131 

1 

225 

Co. Kilkeiui;^ . 

9 

52 

2396 

144 

58 

3 

205 

Mrs. K. O'Briscoil, 
Lisioose, Tralee, 

Co. Kerry* 

12 

72 

2397 

107 

135 

2 

244 

Mrs. K. F. Graham, 
Ballagh liodge, 
Donadea, Co. Kildare. 

. - 

15 

79 

2398 

214 

56 


270 

Mrs. E. Hillis, 

CoiTUsh, Doohamlet, 
Castleblayney, 

Co* Monaghan. 

16 

87 

2399 

0 

193 

32 

234 

Miss A. Haiily, 


89 

2400 

109 

117 

13 

239 

Cappa House, 

Cahir, Co. Tipperar}*. 

19 

101 

2401 

105 

126 

1 

232 

Mrs. M. Connolly, 
Carrigamore, 

Corvalley P.O., 

1 Co. Monaghan, 
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I’en 

Xiiinber 

Pullet. 

IS^umber 

Number 

of 

Scaled 

Copper 

Ring 


EGGS 

Laid 


Name and Addhiss 
OF OWNER. 

Special 

Grade 

First 

Grade 

Second 

Grade 

Total 

24 

127 

2402 

46 

156 i 

12 

214 

Mrs. W. Coleman, 
Banada, 

Baliaghaderreeii, 

Co. Roscommon. 

28 

35 

2403 

44 

175 

) 

10 

229 

Mrs. M. Gammons, 
Ladyrath, 

Wilkinstown, 

Navan, Co. Meath. 


Rhode Island Red (36 Pullets). 


Pen 

K umber 

Pullet 

Number 

Number 

of 

iStaied 

Copxicr 

Pdng 

Eg(js Laid 

NAME ANJ) Address 

OP Owner. 

Special 

Gi’ad(‘ 

PlUwSt 

Grade 

Secoiul 

Grade 

Total 

30 

157 

2404 

155 

80 

2 

237 

Mrs. J. McCarthy, 
Cahereliy Castle, 
Grange, Kilmallock, 
Co. Limerick. 

31 

165 

2405 

198 

2 

1 

201 

Mr. M. Fitzgibbon, 
Gurrane, Kilmeedy, 

Co. Limerick. 

32 

171 : 

2400 

173 

36 


209 

Miss V. Smith, 

Bridge House, 
Bettystown, Co. Meath 

33 

175 

2407 

91 

110 

1 

202 

Miss M. O’Honovan, 
Dromore, ViUierstown, 
Cappoquin, Co. Water- 
ford. 

36 

182 

2408 

116 

101 

3 

220 

Mrs. M. A. Miller, 

Milivie'w, Rathowen, 
(Co. Longford). 

39 

190 

I 

2409 

9 

210 

25 

244 

Kev. Bro. Dominick, 
Agrictiltural College, 
Mountbellew, 

Co. Galway. 

45 

224 

2410 

133 

89 

3 

225 

Mrs. K. Ouddihy, 

Hillside P.F., 
Glenmore, 

Co. Eaikenny. 

46 

229 

230 

; 

' . ,233, 

2411 

2412 

2413 

2414 i 

2415 ^ 

70 

34 

119 

112 

132 

154 

188 

95 

121 

102 

1 

4 

2 

1 

231 

226 

216 

233 

236 

Mr. M. Fitzgibbon, 
Gurrane, 

Kilmeedy, 

Co. Limerick. 
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Number 






Pen 

Pullet 

of 


Egos Laid 


Name aa^d Address 

OE OWXRR. 

^tmiber 

Number 

Sealed 





Special 

1 

First ! 

Second 




Copper • 




King 

Grade 

Grade 

i Grade 

Total 


48 

147 

2416 

I 90 

, 130 

' 9 

1 229 

>U'b. K. Eavl. 


149 

2417 

172 

; 07 

2 

241 

Gra.ntfitovvm Koiise, 








Waterford. 

51 

254 

2418 

200 

24 

0* 

230 

Miss M. O’DoiiovciU, 


257 

2419 

148 

52 

5 

205 

Dromore, Villierstown, 


i 258 

^ 2420 

10 

205 

51 

272 

Cappoquiii, 

(!o. Waterford. 

54 

271 

2421 

9 

!93 

10 

212 

Mrs. M Kelleber, 








Ivileedy, Ballagh. 
Charleville, Co. Cork. 

55 

278 

2422 

HO 

97 

! 4 

211 

Miss C. Mealdf, 


i 






Balliuainona, House 





I 


1 

Tullamoro, 0 truly. 

af) , 

285 

2423 

72 

^ 144 

i 

1 

3 

! 219 

Mrs. M. d. Walker, 

Lower Woodbea«l, 
Ballyiouglian, 
Bniekless, Oo. Donegal. 

60 

:i0i 

2424 

151 

! 00 

— 

211 

Mr. M'. Murphy, 


305 

2425 

j 51 

1 ISO 

1 i 

245 

Skeeter Park, 


304 

2426 1 

1 195 

41 1 

2 

238 

Oleariestowru 


305 

2427 i 

148 

02 1 

— 

210 

C^o. Wexford. 


300 

2428 

: 47 

ISO i 

-.1 

7 

240 


61 

307 

2429 

33 

190 1 

16 

245 

Mrs. L. Hayes, 


308 

2430 

209 

28 

•> 

239 

Walsbestown, ( Ustle- 


310 

2431 

05 ! 

151 

i 

S 

224 

inabon, Newcastle 
West, Co. Limerick. 

()l> 

313 

2432 

59 ' 

105 

, — 

224 

Mrs. ft. Liingrell, 


315 

, 2433 

217 i 

18 

1 — 

235 

ivilliiiure. 


316 

2434 

72 i 

152 

4 i 

228 

Tullow, 








(Co. Wicklow). 

tin 

322 

2435 

10 

198 

21 

220 

Mrs. T. Godwin, 








Belmont, Milltowiu 








C^o. Galway. 

64 

320 

2436 

89 , 

130 

6 

225 

Mrs. M. 0’H.eilly, 


328 

2437 

02 

191 

4 

257 

St. Johnsfort, 

Ardee. (Co. Meath). 

65 

428 

2438 

38 

195 

4 

237 

E. Bean MMc Dhomhiiaill, 


429 

2439 

155 

101 

— 

256 

Bade an Fheirterigh, 








Haingean Hi Cuise, 
Co. Chiarraidhe. 



White LEaHORN (7 Pullets) 


Pen 

Number 

Pullet 

Number 

t 

1 

1 

Number ! 

Oi ! 

Sealed [ 
Chopper j 
Ping 1 


Eggs 

LAID 


Name ani> address 

OE OWNER 

Special 

Grade 

First 

Grade 

Second 

Grade 

Total 

85 

3^1 1 

1805 

61 

141 

3 

205 

Mrs. M. Haiily, 

Cooga, Boon, 

Co. Limerick. 

8S 

350 

1806 

157 

64 

3 

224 

Sister-in “Oil arge, 


353 

1807 

149 

71 

3 

223 

K.B.E, School, 


354 

1808 i 

163 . 

54 

1 

218 

S win ford, Co. Mayo. 

90 

3f)l 

1809 

88 

149 

2 

239 

Miss M. Raiferty, 


364 

iSlO 

120 

99 

1 

220 

Leitrim, Four- mile 


365 

JSU 

21 

209 

i 

13 

1 

243 

1 

House, 

Roscoiiimoii. 


Light Sussex (2 Pullets). 


Pen 

Numher 

Pullet 

Number 

Number 

of 

Sealed 

Copper 

Ring 

EGGS 

1 

;Laid 


Name and ADDREfts 

OP Owner. 

Special 

Grade 

First 

Grade 

Second 

Grade 

Total 

73 

380 

2440 

170 

71 i 


241 

Sister-in-Charge, 


382 

2441 

62 

175 

14 

251 

St, Martha’s College, 


i 






Navan, Go. Meath. 
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CERTIFICATES OF MEMIT^ 

Particulars of pullets wliicli laid 200 first grade eggs and over, and wMcli 
were awarded Special Certificates are showii m Table X. 

Pullets which laid 170 but less than 200 first grade eggs and which were awarded 
Certificates are shown in the {ollowiiig talkie. 

TABLE X. ^ • 

White Wyandotte 


NAME AKD Address of Owner 

Pen 

No. 

Pallet 

No. 

j ECtOS XjAid 


First 

Grade 

Second 

Gracle 

Total 

Mrs. K. F. Graham, 

3 

13 

175 

4 

179 

Baliagh Lodge, 


18 

181 

! — , 

181 

Donadea, Co. Kildare. 






Mrs. M. 0. Roberts, ! 

i\ 

445 

195 

10 

205 

LakeEioimt, Gianinire, Co. (Jork. 






Mrs. E. M. J. Condroii, 

10 

59 ^ 

184 

35 

219 

Knocktemple, Virginia, Co. Cavan. 




1 


Mrs. K. F. Graham. 

1'2 

08 

198 



m 

Baliagh Lodge. Donadea, Co. K.i]dar(‘. 






Mrs. E. Hillis, 

If) 

84 

192 

14 

206 

Corrusii, Doohamlet, 






Castieblayney, Co. Monaghan. 






Mrs. M. 0. Roberts, 

IS 

94 

177 

o 

180 

Lakemount, Glanmire, Co. Cork. 






Mrs. M. Connolly, 

19 

100 

178 

4 

182 

Carrigamore, Corvabey P.O., 






Co. Monaghan. 






Mrs. T. Kelly, 

20 

104 

176 

8 

184 

Babyskea, Monivea, Co. Galway. 




1 


Mrs. C. Towey, 

22 

m 

177 

37 

214 

Silverfieid, Lisacni, 


il6 

174 

19 

193 

BaUaghaderreen, Co. Roscommon. 


117 

191 

3 

194 



119 

175 

31 

206 



120 

178 

34 

212 

Mrs. W. Coleman, 

24 

130 

191 

1 

192 

Banada, Babaghaderreen, 






Co. Roscommon. 






Mrs. M. Gammons, 

' 28 

36 

190 1 


190 

Ladyrath, Wilkinstown, 






Navan, Co, Meath. 



1 

i 

! 






ERODE ISLAND BED. 


Name aed Abbe ess of Ownee. 

Pen 

No. 

Pullet - 
No. 

EG( 

18 Laid 


First 

Grade 

Second 

Grade 

Total 

Mrs. E. 0'T)oniiel]„ 

2D 

152 

172 

6 

178 

Kilbreedy West, 


153 

171 

20 

191 

Kilmallock, Co. Limerick. 


155 

182 

12 

J94 

Mr. M. Filzgibboii, ?* 

31 

164 

199 

13 

212 

Gurrane. Kilmeedy, Co. Limerick*. 






Miss V. Smith, 

32 

170 

195 

— 

196 

Bridge House, 






BetfcystorTO, Co. Meath. 






Mrs. M. A. MUler, 

36 

181 

185 

3 

188 

Millview, Ratliowen, 


183 

190 

1 

197 

(Co. Longford). 


184 

178 

22 

200 

Rev. Bro. Dominick, 

39 

193 

170 

1 

171 

Agricultural College, 






Mounthellew, Co. Galway. 






Miss M. Keane, 

40 

200 

176 

1 

177 

Iviliiirin, Co. Wexford. 



1 



Mm. K. Cudclihv, 

41 

! 205 

178 

6 

184 

Hillside P.F., 


1 208 

199 

! 18 

217 

Glenmore, ('o. Kilkenny. 

' i 

1 





Mr. M. Hitzgibbon, 

46 

231 

189 ' 


190 

Gurrane, Kilmeedy, C'o. Limerick. i 






Sister-in-Charge, 

47 

437 

182 

7 

189 

St. Martha's College, 






Navan, Co. Meath. 






Mrs. K. Earl, 

48 

145 

182 

10 

192 

Grantstown House, Waterford. 






J. McCarthy, 

49 

241 

180 

5 

185 

(^ahercily Castle, Grange, 






Kilmallock, Co. Limerick. 






Mrs, M, E- Smith, 

dO 

248 

172 

2 

174 

Bridge House, 


249 

195 

— 

195 

Bettystovvn, Meath. 


250 

177 

14 

191 



251 

190 

3 

193 



252 

197 

— 

197 

Miss J. Weston, 

53 

266 

172 



172 

Ballymadrougli, Donabate, Co. Dublin. 


269 

199 

— 

199 

Miss C. Mcaliff, 

55 

282 

179 

40 

219 

Ballinamona House, 






Tullamore, Offaly. 






Mrs. K . Kfldufi, 

57 

289 

176 


176 

Knookdiin, Mullingar, C'o. Westmeath. 






Mrs, 

68 

298 

179 

4 

183 

‘ Lattin, Ti|iperary. 
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NAME AND ABDUESS OE OWKBR.. 

Pen 

No. 

Pullet 

No. 

Egc 

5S Laid. 

First 

G-rade 

Second 
Grade ! 

Total 

Mrs. L. Hayes, 

61 

312 

1?^4 

! 

184 

Walshestown, Castlemahon, 



1 



Newcastle West, Co. Limerick. 



i 



Mrs. H. Langrell, 

62 

314 

i7S ' 

1 

i 178 

Klilinure, Tullow, 


317 

190 

.1 

s 1 9". 

(Co. Wicklow). 





1 

Mrs. M. O’Reilly, 

64 

327 

170 

31 

20 i 

St. JohnsfortjArdee, (Co. Meath). 



1 



E. Bean Mhic Bhomimaill, 

6.5 * 

427 

171 

11 

182 

Tmeail Atha, Baile an Elieirtengh, 

• 

432 

177 


177 

JDaingean Hi Guise, Go. Chiarraidhe. 







White Leghorn. 


Name and Abdeess of Ownee. 

Pen 

No. 

PiiHet 

No. 

: Eugs Laid 


First 

Grade 

Second 

Grade 

Total 

Mrs. W. Byrne, 

Kiiear, Curraghboy, 

Athlone, Co, Roscommon. 

86 

338 

198 

1 

2 

j 

20U 

^liss A. Fitzgerald, 

S7 

344 

186 1 

10 

[96 

ArdgouL Kafchkeale, Co. Limerick. 


347 

348 

185 

'183 

6 

185 

189 

Miss M. Katleity, 

Leitrim, Four-Mile-House, 

Roscommon. 

90 

366 

1 

i 

1 

5 

1118 

Mrs. M. O’Shea, 

Farrantane, Castlegregory, Co Kerry. 

95 

375 

195 

4 

m 


Light Sussex. 


Name and Abbe ess of ownee. 

Pen 

No. 

Pullet 

No. 

Eot4s Laid. 

First 

Grade 

Second 

Grade 

Total 

Mrs. N, O’Snliwan, 

Hill View, Bandon, Co. Cork. 

70 

401 

; 178 

1 

1 

ITS 

Miss M. Daly, 

Knockglass, Moynalty, 

Ceanannus Mor, Co. Meath 

71 

406 

181 

42 


Si»ter*iii-Charge, 

St. Martha’s College, 

Navan, Co, Meath, 

73 

1 

384 

174 

1 

8 

182 


180 


Baerbd Eock 


Name akb Abbress 0¥ Owner 

i 

Pen 

No. 

Pullet 

No. 

ECl 

^GS Laid 


First 

Grade 

Second 

Grade 

Total 

Mrs. E. A, Henderson, 

75 

4*23 

196 

35 

231 

Ardrum, Inniscarra. 


425 

184 

! 

185 

(b. Cork. 


426 

171 

26 

197 


Buff Book. 


Name and Address of Owner. 

Pen 

No. 

Fiillei 

No. 

EGGS Laid 


First 

Grade 

Second 

Grade 

Total 

Mrs, A. Coleman, 

76 

417 

181 


181 

Ballyenllen House, 

Crooin, Co. Limerick. 


418 

185 


185 
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Table XI. 


Number and percentage of Pullets of each Breed which qualified for 
Certificates of Merit. 


Beeed 

Number 

of 

Pullets 

for 

full Period 

Number 

of 

Certificates 

Awarded 

Percentage 

of 

Pullets 

awarded 

Certificates 

Percentage L 

distribution 

Special 

Certificates 

Certifioates 




0/ 

0/ 

0/ 




/o 

/O 

/o 

White Wyandotte 

131 

41 

31.3 

19.1 

12.2 

Rhode Island Red 

183 

68 

37.2 

19.7 

17.5 

White Leghorn 

43 I 

13 

30.2 

16.3 

13.9 

Light Snssex 

28 

5 

17.9 

7.2 

10.7 

Barred Rock 

r> 

3 

50.0 

— 

50.0 

But! Rock 

G 

2 

33.3 


33,3 

All Breeds 

397 

132 

33.2 

17.6 

15.6 
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T.1BLE XII. 


Eesiilts of post-mortem examinations performed by the Veterinary College. 


Bale 

of 

Death 

Number 

of 

Duliet 

Number 

of 

Pen 

D-REET) 

Result of Post-mortem Examination. 

1941 





Oct. 31 

51 

9 

White MVaiidotle 

Vi.seeral gout. 

Kov. iHi 

144 

27 

White Wyandotte 

Enteritis. 

Dee, 1 

299 

58 

Rhode Island Ked 

Leukaemia. 

T) 

133 

25 

White Wyandotte 

Neuro-lymphomatosis. 

f> 

391 

09 

Light Sussex 

Impaction of the cro]). 


209 

4! 

Rhode Island Re<i 

Visceral gout. 

„ ir> 

142 

27 

\^1iite Wyandotte 

Tapeworm infestation. 

„ !5 

250 

51 

Rhode Island Red 

Visceral gout. 

„ ir> 

303 

90 

White Leghorn 

Roundworm and threadworm infestation. 

U) 

309 

01 

Rhode Island Red 

Visceral gout. 

17 

170 

33 

Rhode Island Red 

Visceral gout and worm infestation. 

1942 





Juii. 1 

100 

20 

Wliite Wyandotte 

Rupture of a fatty liver. 


!9S 

39 

Rhode Island Red 

Peritonitis. 

28 

70 

12 

White Wyandotte 

Rupture of a fatty liver. 

Feb. 4 

75 

14 

White Wvaiulotte 

Oopheritis and tapeworm infestation. 

19 

143 

27 

Wliite Wyandotte 

Enteritis. 

23 

309 

91 

While Leghorn 

Oviduetitis ami periiouiiis. 

Mar. 2 

53 1 

9 

White Wyandotte 

Nephiitis. 

„ 23 

332 i 

85 

White Leghorn 

Lymphomatosis of the viscera. 

28 

434 

47 

Rhode Island Red 

Rupture of a fatty liver. 

April 7 

i 

1 ' 

White Wyandotte 

Peritonitis. 

,, 13 

91 

IS : 

White Wyandotte 

N euro -ly mphom at os t s . 

„ 14 

180 

33 

Rhode Island Bed 

Peritonitis. 

„ 21 

63 

1 n 

White Wyandotte 

Opthalmic haemorrhages. 


215 

j 43 

Rhode Island Red 

Rupture of blood tumoura. 

;; 23 

381 

73 

Light Sussex 

Visceral gout. 

May 4 

345 

87 

WMte Leghorn 

Peritonitis. 

- If) 

93 

18 

White Wyandotte 

Neuro-lymphomatosis. 

26 

71 

12 

White Wyandotte 

Peritonitis. 

„ 29 

95 

i 

18 

White Wyandotte 

Nephritis. 

June 4 

1 290 

j 57 

Rhode Island Ked 

Enteritis and nephritis. 

3 

i 292 

57 

Rhode Island Red 

Enteritis. 

15 

138 

25 

White Wyandotte 

Leukaemia. 

16 

92 

i8 

White Wyandotte 

Neuro-lymphomatosis. 

23 

438 

47 

Rhode Island Red 

Peritonitis and oviductitis. 

,, 26 

351 

88 

W^hite Leghorn 

Peritonitis., 

20 

293 

57 

Rhode Island Red 

Worm infestation. 

July 7 

239 

68 

Rhode Island Red 

Tumours (Sarcoma). 

« 21 

14 

3 

White Wyandotte 

Peritonitis. 

30 

436 

47 

Rhode Island Red 

Peritonitis. 

Aug. 17 

134 

25 

White Wyandotte 

Gout. 
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Table XIII. 


Mumber and Percentage of Deaths for each Breed. 


BJ£EE1> 

Number 

of 

Puiiets 

Penned 

Nura]>er 

of 

Deaths 

Percentage 

of 

Deaths 

Wliite Wyandotte . 

150 

19 

o/ 

12.7 

Rhode island Red 

198 

15 

7.0 

White Leghorn ... ' 

48 

» 

5 

10.4 

Light Sussex ... 

30 

2 

6.7 

Barred Koch 

6 

— 


Btiif Bock 

6 

— 

— 

All Breeds 

438 

41 

St. 4 
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NOTES ON THE EMERGENCY POWERS (NO. 234) 
ORDER, 1942, RELATIVE TO 


CULTIVATION OF LAND IN 1943. 

]. The Emergency Powers (Eo. ‘284) Order, 1942, provides, subject io 
certain exceptions whicdi are mentioned in paragraphs 10 and 11 of these 
Notes, that every occupier of live or more statute acres of arable land 
shall in 1943 cultivate, in accordance with proper methods of husbandr]^, 
an area equivalent to at least one-fourth pf 'such land. In addition any 
occupier may be required to (a) carry out ihe wEole or part of the 
necessary cultivation on a specified portion of liis holding, (b) sow with 
wheat before a specified date the whole or part of tiie area required to 
be cultivated; or (c) so’w with wheat a specified portion of the holding 
before a specified date. 

2. The Order takes effect notwithstanding anv covenant, agreement, 
condition or provision as to the user of the “holdmg" and no such 
covenant, etc., shall operate so as to penalise, impede or interfere wdth 
the cultivation required by the Order. Land let on ihe eleven months* 
system comes under the Order and the obligation to cultivate the requisite 
area in respect of such land lies on the person rated or liable to be rated 
for it, or, on such other person as is deemed also to be the occupier of 
the holding for ihe purposes of the Order as indicated in the following 
paragraph . 

3. Definition of Occupier . — An occupier is defined as the person who 
is rated or liable to be rated in respect of the land. If, however, the 
person so rated or liable to be rated does not himself care and manage 
the land, then any person wLo is authorised to make lettings of the land 
on behalf of the actual occupier or (w'here no such authority exists) who 
cares and manages the land, is deemed, for the purposes of the Order, 
to be also the occiipier. 

4. Definition of Holdmg . — For the ]>urpo&es of the Order an occupier’s 
‘Tiolding” means all the arable land fi.e., land capable of being tilled) 
in his occupation in the State. If he has two or more farms he must 
cultivate at least one-fourth of the total area of arable land comprised 
in all the farms. 

r>. Arable iMtid. — '‘Arable** means ^capable of being tilled. Building 
lands, if arable, come, therefore, witliin the provisions of the Order as 
do also demesnes, save parts thereof on which timber would interfere wdth 
the cultivation or harvesting of crops. 

6. Non-arable Ijind . — The following are examples of land which will 
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be regarded as non-arable and, tlierelore, not within the scope of the 
Order : — rough iiioimtain grazing, unreclaimed bog, sand dunes, land 
regularl} subject to lioodmg, land under timber, land receiitl} planted for 
forestry purposes and laud on whicii the cultivation and harvesting of crops 
would be interfered with by timber. 

7. Meaning of '‘Cultivation’' or “Tillage.” — Cultivation or tillage 
comprises ploughing togetiier with the subsequent operations necessary 
for the production and harvesting in 1943, in accordance with proper 
methods of ]nisl>aiuhn , of (lie ordinary farm and garden tdiage crops, 
i.e., cereals, potatoes, roots, \egetables and other green crops, as well 
as flax and ttibacco. It should, however, be observed that, for the purjioses 
of the Order (i) the growing ut r.ipe does not rank as cultivation; (d) land 
sown with oats, barle;\ or wheat, either alone or in conjunction with grass 
seed or with grass and clover seeds, will be held to be cultivated, but if 
it is sown wdth grass seed only or with grass and clover seeds only, it will 
not be regarded as cultivated, and (iii) first or second year's rotational 
grass, whether mown or grazed, does not rank as a cultivated crop. xVpart 
from those limitations, tlie cliuice of crop to be grown on land cultivated 
in compliance with the requirements of the Order is left to the discretion 
of the occupier unless he is required to sow wlieat as indicated in paragraph 
i of the Notes, Moreover, am part of a liolding sown in 1942 with a 
Winter cereal for harvest in 1943 will be regardcMl as having; been sown in 
1943. An occupier will be liable to immediate prosecution after 15th July, 
1943, if it 3S found that tlie rcapiired quota has not been tilled by tliat date, 

8. Nurseries and Orchards. — Laud used as nurseries for the propagation 
of fruit and forest trees or ornamental shrubs and buslies will be regarded 
as cultivated. Orchards, if properly planted and managed, will be regarded 
as cultivated. 

9. Conacre tillage and allolmenis. — If an occujner arranges for the 
cultivation of his holding in 1948 either in conacre or by allotment holders 
such cultivation wdll, for the purposes of the Order, be regarded as 
cultivation by the occupier. 

10. Exceptions or exemptions, — As indicated in paragraph 1 of ilicsc 
Notes the Order does not apply to a ‘‘holding” coinj (rising less than hve 
statute acres of arable laud (see also paragraph 4 of these Notes'). Neither 
docs it apply to a “holding” which is or forms part of a public park, public 
recreation ground or an aerodrome. 

11. Permissive exceptions or exemptions. — The Minister for Agriculture 
may, on the application of the occupier, declare a “holding” or a ])arl 
thereof to be excepted from the provisions of the Order if lie is satisfied 
that thd entire ‘^holding” or a part thereof. 

(a) ia required in the year 1943 for the purpose of carrying on of an 



ilidiistr}' oLlier than agriculture, and that iu use iur foucli purpose 
would be of greater service in national interests than its 
cultivation, or 

(b) has been required and regularly used ui tlie year 1942, and is 
required in the year 1948 for the accominodatjon, for periods not 
exceeding ten days at a time, of stock, intended for disposal at 
auctions, fairs or markets, or for shipment, or for the accom- 
modation, as aforesaid, of stock lield over from auctions, fairs or 
markets, or 

(cj has been required and regular!} used* in the }eai‘ 1942, and is 
required in the year 1948 for the acconnnodation of cattle or sheep 
jiitended for slaughter within fifteen days of their being accom- 
modated on such holding, or 

(d) has been required and regularly used m the }ear 1942, and is 
required in the year 1948 for the maintenance of a stud of high- 
class thoroughbred horses consisting of breeding animals, foals 
and yearlings, or 

(e) has been regularly used in the >ear 1942 as the track of a race- 
course or as a paddock, ring or other enclosure, adjacent to the 
stand or stands of a r.icecourse, and is required for that purpose 
111 the year 1948, or 

(f) lias been required and regularly used in the year 1942 as a track 
for the training of racehorses i)y a trainer licensed as such by 
the Turf CUiib or the Irisli National Hunt Stee])lechase Committee, 
and is required for that purpose in the year 1943, or 

(g) has been regukirl} used by an agricultural or industrial Society 
as tbeir Show grounds, and is required for that pmqiose in the 
year 1943, or 

(h) is lei for the year 1943 to, or is owned by, a club, the main 
object of which is the promotion amongst its members of any 
outdoor game phned between two or more persons, which is 
affiliated to or recognised by tlie governing body of that game 
in Ireland, and has been regularly used by such club for the 
playing of such game in ilie >car 1942, and is required by such 
club for Unit purpose in the year 1943, nr 

(i) has been used by a college or scliool m the year 1942 as a ]hiyiug 
held, and is required for that purpose in the year 1943. 

12. Application for declaration of exception , — Applications for declaration 
of exception must be made not later than 1st December. 1942, on Form TJ. 
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wliicli iiuhv be cjblaiucd from the Department. "Where an applicant ig u 
euiiipaii}, club or other association the application may be made b}- the 
Gliairiiuui, Secrelar} , or duly authorised agent. In many cases, lands used 
lor industriai purposes or as an accommodation or butcher’s paddock, a, 
sports ground, playing held or show ground constitute tlie entire “bolding” 
and comprise less than live statute acres ol arable land, hi such a case 
tile lands do nut come within the scope of the Order and no applicatiion 
for tiieir exception is required. If, however, lands so used form only pari 
of the “holding” or inciude tive statute acres or more of arable land, a 
tloclaration of exception must be sought by the occupier if he desires relief 
from his obligation under the Order to till at least one-fourth of all the 
arable land in his occupafion. The onus of proof that land sliould be 
excepted from the provisions of tlie Order lies on the occupier and he 
will not be relieved of his obligation to cnitivate siinpH by the fact that 
he has made an application for exception. 

113. Lands not used for the purpose for which they were excepted . — 
A declaration of exception is, of course, only valid in case the lands are 
used ill 194B for the purpose for winch the declaration is granted. An 
occupier who obtains a declaration of exception in respect of all or a 
portion of bis lands but wlio does not use them in 194B for tlie purpose 
for which they were excepted must therefore till them, or till in respect 
of them, to the extent pniscribed b\ the Order. 

14. Reejuiremenis of the Order in case part of a ^Oioldtnp;" is excepted , — 
If the Minister lias declared that a })ortion of a “holding” comes wiibin 
one or more of tlie exceptions set imt in paragraph 11 of these Notes, the 
acreage to which the Order applies is the arable land comprised in the 
residue of the “holding.” Thus, for example, a person occupying one 
hundred acres of arable land, of which thirty acres are excepted, would, 
for the purposes of the Order be regarded as occupviiig not more than 
seventy acres of arable land. If, after allowing for the exce])ted portion, 
the residue of arable land in the “holding” does not amount to at least 
hve statute acres no part of the “holding” need be cultivated in order to 
comply with tlie requirements of the Order, 

15 Inspectio)i of lands . — Any person duly authorised by ihe Minister 
for AgTiculture may, for the piuposes of the Order, enter on and inspect' 
any land or building and no one may la'wfully obstruct or inierfei-e with 
any person so authorised when carrying out such inspection. 

16. Penalties for non-compliance with ihe provisions of the Order.— 
Bkiilure on the part of an occupier to comply with the provisions of the 
Order constitutes an offence under the Emergency Powers Acts, 1939 to 
1^2^, and renders him liable to prosecution and on conviction to a fine 
rfiSOO or imprisonment or to both fine and imprisonment. 

Moteow, the Mmister is authorised (a) to take immediate possession 
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of a holding' which the occupier did not take reasonable steps to ciiltiTiite 
in 11)12, or wliich was unoccupied ni 1942; (h) lo retain isossession of a 
lioihing t‘!it<ered in 1012; (c) to ]'eiak(* jjossLssioi) of r ’holding vhiticli WuS 
entered in 1942 and lias been surrendered to the ocaapner ainl (<1) to 
take possession ol any other holding on or tifler the tdth Jaiiuain , 1943, 
it he is satisfied tliat Ifie occupier has not bv that date taken reasonable 
steps to coin])ly witli the Order. The Minister may eultivaie an\ holding 
of \vlii(di he Inns taken ])OSsession or arrango tor an) person it> do so on 
such conditions as the klinister may direct. 


(Issued as Special Leaflel No. 24, November, 1942). 
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AGRICULTITRAL STATISTICS— 1942, 


ACREAOE rNDEK CROPS AND PASTl'RK AND NPllBERS OF LIVESTOCK 
ON 1st JUNE, 1942. WITH COAIPARATIVR FIGURES FOR THE YEAR 1941 

1.— ACREAGE UNDER CROPS AND PASTURE. 


DESCRIPTION 

1041 

1042 

INCREAg 
OK DECRI 
IN 

5E ( + ) 

CASE (~) 
1942. 

Actual 

Percentage 

CORN CROPS 

acres 

acres 

acres 


0/ 

/o 

Wheat 

403,206 

574,739 

■f 111,533 

+ 

24.1 

Oats 

782,201 

877,766 

4- 05,565 

-1- 

12.2 

Barley 

163,342 

186,242 

4- 22,000 


14.0 

Rye 

3,004 

4,224 

-h 1.220 

+ 

40.6 

Beans and Peas , . 

1,443 

2,944 

H- 1,501 

+ 104.0 

Total Com CVops 

1,413,196 

1,645,915 

4-232.719 

4- 

16.5 

ROOT AND GREEN CROPS 






Potatoes 

428,146 

425,501 

- 2,645 

— 

0.6 

Turnips 

156,986 

146,427 

— 10,559 

— 

6.7 

Mangels 

95,974 

83,601 

— 12,373 

— 

12.9 

Sugar Bec-t 

78,390 

t>4,888 

1 -- 23,502 


30.0 

Cabbage 

17,316 

16,505 

- 811 

— 

4.7 

Giber Root and Green Crops 

21,759 

23,040 

i 

H- 1,281 

4- 

5.9 

Total Root and Green Crops 

798,571 

749,962 

— 48,609 

— 

6.1 

FLAX 

15,757 

18,552 

+ 2,795 

+ 

17.7 

FRUIT 

Total Corn, Root and Green 
Crops, Flax and L'liait 

8,889 

10,269 

+ 1,380 

4-' 

15.5 

2,236,413 i 

2,424,698 

4- 188,285 

4- 

8.4 

HAY 






1st Year's 

273,066 

289,694 

4- 16,628 

4- 

6.1 

2nd, 3rd, and 4th Years’ 

398,278 

389,251 

— 9,027 

— 

2.3 

Permanent Meadow 

1,332,870 

1,280,630 

— 52,240 


3.9 

Total Hay 

2,004,214 

1,959,575 

— 44,639 

— 

2.2 

Total Crops 

4,240,627 

4,384,273 

4- 143,646 

4- 

3.4 

FASTOEl 

7,336,107 

7,178,185 

— 157,922 

— 

, 2^2 

^ , Total Crops and Pasture 

11,576,734 

11,662,458 

— 14,276 

— 0.1 
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il.— NUMBERS OF LIVE STOCK. 



No. 

No. 

No. 


/o 

HORSES 






Stallions 2 years old and over 

2,238 

2,139 

— 99 

— 

4.4 

Broken Horses used for t — 






Agi'iculture 

346,411 

348,613 

+ 2,202 

-f 

0.6 

Traffic and Manufactures 

15,306 

17,329 

+ 2,023 


13.2 

Amusements or Recreation 

11.313 

i 1,088 

— 225 

— 

2.0 

X'^nliroken Horses : — • 






1 vear old and upwards 

52,680 

46,384 

— 6,206 

— 

12.0 

Under 1 year 

31,228 

^6,494 

— 4,734 

— . 

15.2 

Total Horses 

459,176 

452,047 

— 7,129 

— 

1.6 

MULE8 AND JENNET8 

8,438 

8,232 

-- 206 

— 

2.4 

ASSE8 

148,436 

142,651 

— 5,785 

— 

3.9 

CATTLE 






Milch Cows 

1,213,500 

1,206,358 

— 7.151 

— 

0.6 

Heifers in Calf 

95,237 

93,703 

-- 1,534 

' — 

1.6 

Bulls 

27,727 

1 25,060 

1 — 2,667 

‘ — 

9.6 

Other Cattle : — 






i 

S ^^ears old and upwards ^ 

232,131 

227,419 

— 4,712 


2.0 

2 vears old and unrler li 

670,873 

637,587 

— 33,286 

— 

5.0 

1 year old and under 2 . 

036,904 

914,555 

— 22,349 

— 

2.4 

Under 1 year 

074,079 

978,943 

+ 4,864 


0.5 

Total Cattle 

4,150,460 

4,083,625 

— 66,835 


1.6 

8HEEP ' 






Ewes for Breeding 

1,231.589 

1,121,088 

— 110,501 



9.0 

Rams 

45.390 

39,320 

— 6,070 


13.4 

Other Sheep ; — 






1 year old and upwartis 

461,370 

399,034 

— 62,336 

— 

13.5 

Under i year 

1,171,081 

1,133,530 

— 37,531 

• — ■ 

3.2 

Total Sheep 

2,909,410 

2,692,972 

— 216,438 

— 

7.4 

RIGS 






Sows for Breeding 

70,009 

49,414 

— 20,595 



29.4 

Boai’s 

1,584 

1,239 

— 345 

— 

2L8 

Other Pigs : — 






6 months old and upwards 

62,457 

37,919 

— 24,538 

— 

39.3 

S months old and under 6 

271,167 

182,626 

— 88,541 

— 

32.7 

Under 3 months 

358,475 

247,506 

— 110,969 

— 

31.0 

Total Pigs 

763,692 

518,704 

— 244,988 

— 

32,1 

POULTRY 






Turkeys 

919,591 

1,039,855 

+ 120,264 

4- 

13.1 

Geese 

819,437 

792,024 

— 27,413 

— 

3.3 

Bucks 

1,254,969 

1,049,215 

— 205.754 

— 

16.4 

Ordinary Fowl 

14,398,791 

14,484,103 

-f 85,312 


0.0 

Total Poultry .... 

17,392,788 

17.365,197 

— 27.591 

— 

0.2 



INSECT PESTS AFFECTING FOOD PRODUCTION IN 
GARDEN AND ALLOTMENT. 


Bro;ide;ist talk given by ME. J. D.Sc., Tjcctiin'r, 

ITnivorsily (''oilege, Duldin, on Baiiirdav. 'JOtli Marclg iD43. 

In tliese times it is particularly desirable that eveiyone who owns a 
garden or allotment should ende.ivour to get the maximum yield from tlie 
various crops which he grous.. There are many factors which influence the 
growth and health and \ieid of crops and the gardener or allotment owner 
who desires to obtain the best results from his labours must make himself 
acquainted, to some extent at least, with these various factors. In ray 
talk tills evening, I must coniine myself to a brief discourse on the insect 
and allied pests wbicli may be encountered in gardens and allotments and 
the effects wliich they may liave on the crops usually grown. 

Borne of these pests attack the roots and other underground parts of 
plants. Others attack tlie ]>lants just at soil level and si ill others attack 
the higher overground ])arts of ])l:mis. Jn each case damage of varying 
intensity may be caused — varuug from slight damage in cases when the 
pests are few in number up to. iierliaps total destruction, of the plants in 
cases where pests are very numerous. 

Tlie commonest pests which actually feed on the roots of miscellaneous 
garden plants are wireworms and millepedes. These ])ests (am cause serious 
damage by eating away the roots of the plants, also they often invade 
potato tubers, carrots, parsnips, beetroot, turnips, etc., and by their bur- 
rowing in these often cause considerable loss, Otlier underground pests 
are the maggots of the cabbage root fly which burrow extensively in the 
roots of plants belonging to the cabbage family; tlie maggots of the carrot 
dy which harrow in carrots and parsnips and the maggots of the onion fl} 
which burrow in tlie bulbous portion of the onion. 

Tlie commonest pests wdiicli cause damage b\ cutting plants at soil 
loved are leather jacket grubs and surface caterpillars. Tlie commonest' 
pests whicJi attack certain seedling.s just as they art‘ coming through the 
soil are flea beetles. Tlie commonest pests wbiidi cause damage by attacking 
the higher overground ]jortions of plants are loaf eating caterpillars and 
greenfly. Finally, I must not omit to make mention of slugs vhicb may 
attack both the overground and underground portions of plants. 

I w^ill proceed to deal with the above pests in the order in wbicli I 
hive mentioneii febem. 

Itlllepedes npry be present in soil no matter bow long It has been in 
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I'liitivation biii wire worms v\j11 only be I’ouud to ciii\ exleiit il5u*iii<» the 
iirsl three or lour 3 curs after ground lias been broken up Irom grass to 
make a garden or allolnient. Most people wnsli to know Avlietlier there are 
imj materials which can be added to the soil to destroy these Iavo pests, 
hnfortunateh', there is not available any realK elticient soil dressing which 
IS moderately cheat). Coiitraiy to the belief of mam ])eople such tilings 
as lime and agricultural salt are oi little or no use in killing wireworms or 
millepedes. The best that ean be recommended in the way of a soil dressing 
is Naplitlialeiie and certainly, it is desirable to use this it wireworms or 
millepedes have been causing serious damage, Tlie malerird should be 
ap})iied at the rale ot about 2 oz. per square yard of soil when it is being 
prepared in the spring to receiw crops. It should he well dug in. and the 
soil should then be left for about two w^^eks before seeds are sown or a 
crop planted. UiiforUmatel\ . however, the jn-ice of iNaplitlialene lias in- 
creased considerably since the war began but tliis factor may not deter 
some people from using it. 

A useful way of reducing considerably the wjreworrn and mi]]e]>ede 
population in an area is to open shallow drills or ruts about 8 or 4 feet 
apart and then to scatter fairl\ thickly pieces of cliopped up potatoes or 
turnips along the bottoms of these drills. These ])otaloes or lurni].)s are 
tlien cohered bj' jniJiiiig back some soil o\er them and the area is afteinvards 
left undisturbed for a couple of weeks. During this time, niiiiierotis wire- 
worms and millepedes will come to the potatoes or turnip pieces to feed 
and remain in them. Alter the cou])le of weeks the drills are re-opened 
and the pieces of bail ni them picked out and destro\ed, iluis removing 
from the area a good proportion of tlie wirewvorms and millepedes. 

The maggots of the carrot th tirst attack the tip of the carrot root 
wdiicii they cut off. Later, they eat into the stouter part of tlie rools in 
all directions and sometimes cause very gi*eat amount of injuiy or even 
complete death of tlie crop. A second generation of flies often 
emerges towards the end of tlie summer but generally', the greatest damage 
is caused by* the spring generation. 

If an attack of the caiTot fly' is feared it is usually advisable to ])ostpoiie 
sowing the main cro]) of carrots until fairly late in the season, say about 
the middle or towards tlie end of May% Many of tlie flies will ilius have 
already' laid their eggs elsewhere before the plants come above ground. 
The operation of thinning and the loosening of the soil involved aliracts 
the flies in greater numbers to the carrot beds. It is, therefore, advisable 
to thin the crop as little as possible, leaving the ]>Innts as (dose as iwo 
or three inches apart and Arming dowm the soil wxdl afterwards. As an 
additional precaution powdered or flake napthalene may* be scatieicd be- 
tween the row's of plants at, or before, thinning time so as to deter the 
flies from approaching. Tt is necessary however, to repeat this appl leal ion 
twx) or three times after thinning, allowing an interval of a week Ici elapse 
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between eaeli application. At each appLcatioii the naphthalene siiould be 
applied at the rate ul aboul 2 uz. per sejuare yard. 

In the case of the onion tiy also the greatest d<iinage is usual!} caused 
ai Itie early part of the season while the onion plants ai’e still quite small. 
I'he luaggois bore into tiie onion bulbs, genertdly entering at the base, 
'idle suhstaiice ol the [)ulb is eaten awny and in a short tune plants thus 
attacked eoinmeuee to w ither and die. Plants that have aetuali} been 
iiuaded by the maggots caimot be sa\ed so it is best to pull them up and 
hum them Jii or<ler to jirevent a later brood ot the tiy being produced. 
Small, weak, plants aie mure liable to he attacked than stronger ones and, 
tliered'ore, everything that helps to produce strong, qnickl} growing, heallliy 
plants to he recommended' spch as early sowing, a w'ell prepared seed 
bed and suitable and adequtde manuring Scattering soot along the row’s 
before the dies appeal* in the s])ring will heit> to keep tliein t'rom iu}iug 
their eggs near tlie [ilants and tins should be repeated until the crop is 
out of danger. Naphthalene may also he used as a delerrant in the very 
same niaiiner as recommended for the carrot fly 

The maggots of the Cabbage root fl\ first attack and usually destro} 
the smaller roots of such plants as cabbages, cauliflow'crs. etc. Ijuter the 
mam root is iu\aded and sometimes even the lower part of tlie stem. 
Hevert'ly attac'ked tiiants usuall\ die bnl the stronger ones may produce 
<1 secondan root s\stem and sur^ive. If this pest has previousl} appeared 
in the garden, it m<a} he better to sow the seed in tlie drills rather than 
to sow in a seed bed and later transji)lant. Thinning out of tlie seed thus 
sown in tlu^ drills slioidd be done gradually and not completely at. one 
operation, so as to leave a choice of plants m ease some show’ signs of 
attack. If iraasplanting is done care should he hdveii to see that no plants 
wdtii maggot infested roots are used. Naplitludeiie as a deterrent may be 
scattered around the plants at weckl} iidervais for two or three w'eeks after 
tnmsphuiting. 

The leather jacket grubs are the larvae of daddy long legs flies and 
surface caterpillars are the larvae of certain moths Both leatlier jacket 
grubs and surface caterpillars do tlie same t\])e of damage, namely, they 
cut through such plants as cabbage, cauliflowers, lettuce, etc., just at soil 
level and tliis damage is invariahl\ done during the night. These pests 
are relative!} easy to control b} scattering a poison boil for them. The 
normal bait is Pai’is green in bran bid now since bran cannot be. obtained 
flake oat ineid can be used instead, Paris green can be obtained from a 
seedsmerchant and 1 oz. of the material should be mixed with l^lb. of 
oatmeal. The mixture is then moistened sliglitly and scattered thinly in 
the evening time over the area wdiere damage is being caused It must 
be remembered that Paris green is ver} poisonous and must be used with 
care. 

There are few insect pests of gardens which are so well known as 
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greeiifly and leaf eating caterpillars. Green tiy, li: xjresent ui all^ asiially 
oocnrs in great numbers and greatl^s damage mam kinds of vegetables by 
sucking' the sap Iroin the stems and leaves. (JIteii muedi leaf ciiriiiig and 
distortion is also produced. The best \\a\ to tree plants from aphids is 
by spraying witb a nicotine preparation. Alauy efficient mcotnie prepaid- 
lions can now be bought and s])raying shotdd be done according to tlie 
directions on the container. W'hen tlie black aphul occurs on tlie lips of 
broad beans, it is best to nip off the t]])S and destroy them 

Plants of tile cabbage fainilt nsually suffer most heavilt from the 
attack of caterpillars but other vegetables ma\ become infested wiih cater- 
pillars also. The most etikdeni material for killing caterpillars on tegelables 
is a derris powder ])reparation Allhougk derris is now becoming scairce 
on aceoiiiit of the war it is still ])ossihie to hii\ different pro]metary hninds 
of this materia L For making a spray the dcsTis ]a‘e])aralion shonhl he 
used according to the directions on the container, or as an alternative the 
dry powder may 1)0 tied into a jjiece of line muslin and dusted dry through 
the muslin over the plants on wliich caterpillars art* present. 

Often seedlings of plants belonging to tlio cabbage family may be 
hea\ily aila(*ked after the\ come ilirougli tin* gnamd h\ httle jumping 
i)eetles. These beetles are known <is ffea beetles — a \ery wel! knotvn one 
l)eing ilie turnip ffea beeth^ or turnip ff\ . The best recommendation that* 
(-an be made if young seedlings <u‘e being attacked by flea beetles is to dust 
the seedlings witli derris powder througli a })iece of muslin It is best to 
do tins dusting in the earl\ morning wliile the seedlings are dam]'). 

It is hardly necessary to point out how^ destructive slugs and snails 
ean he in the garden. Tlie extent to which the\ can ruin the overground 
])arts of plants b\ feeding on them is well known Also, slugs enter the 
soil anil often cause great injurv to potato tubers by hurrowung in them. 
In order to reduce to a minimum the i) 0 ])i!lation of slugs and snails every 
effort should be made to eliminate as far as jiossible the sheltering places 
of these creatures in and ai'ound the garden or allotment. Bings and snails 
are always most abundant in places whei'e there are many heaps of rubbisli, 
loose stones, edging plants, waste vegetation, etc. Under such slielters the 
])ests can remain alive during tlie winter and they can also retire to sucli 
|)laces each day during the time of tlie year when thev are attacking plants. 
A good way to treat all waste places where slugs and snails may he 
sheltering is to spray sucli ])ia('es witli the solution made by dissolving -}ib. 
of blue stone or copper sulpliate in T2 to 15 gallons of water. Tliis solution 
is most toxic to the slugs and snails but. as it w’onld also kill vegetation 
it cannot be used where cultivated plants are growing. Adding lime or salt 
to the soil is of little or no avail against slugs or snails. When it wms 
possible to purchase the substance known ns f^Ieta. a wonderfullx effective 
poison bait for slugs and snails could be made from it but uow Aleta camiot 
be procured. The Paris green and oatmeal bait already recommended for 



jriektn i^i'ubs <ui(i KuvCacc* ('<»lei’pill;n‘s is also fairly oflicioui agaiusi 
siu,i;s A\\{\ snails and in (ms('s whnrn these la^sis are pres(‘iil. sneh bail sboiiid 
be s(Miterc‘.(! about periodieally. 

(Jreal iiurnbers of slugs ean be enughi iinflernealh pieces of iuriiip or 
potatoes if these are deposited liere and there o\er tlie garden area, Bueb 
pieet's ol tuiaiip or potato should be lifted frec]iieutl} and all the slugs under 
litem collected and desiixned. The best way to lessen the damage liable 
to be caused b\ slugs to ])(jtato tubers in the sod is to concentrate on 
Ivilling as inan\ slugs as f)ossible at ail times of the year on the snrfacu' 
of tli(‘ ground. Pink skinned potatoes seem to be more favoured by slugs, 
and in gardens where slugs are plentiful such potatoes should he avoided. 
Also it is \ery desirable to dig potatoes as s<^on as ])Ossible after they liave 
ripened becmise the longer tliex are allowed io remain in the soil t.lu^ 
long(‘r tiiiK' ivill the slugs have to prey upon them. 



MAKING AND BREAKING PASTURES 

P^roadcast talk given by PllOFESHOE M. (lOliMAX, E.Bc., A.E.P.Bc..!. 

Pniversil} (’oiiege, (Ihisnevin, ])nl)iin, on Saturday, 27 th Alarch, I IMG. 

In this crueial eft'ort for food production our aim must nalurallv be 
to make every arable acre of our soil, work (and keex> on working) to ii& 
full capacdty. To |iro([uce high vields and go on producing them without 
at the same time impoverishing the soil (aiiis for a considerable knowledge 
of tile principles and consitierable skill in the xiraetice of good hnsbandiy . 
This knowledge and this skill are more than ever nccessar\ nov\ during 
the iieriod of the omergenev through wliieb are passing, wlien sup^ilies 
of several of the farmers' riiw materials such as fertilisers are rather strictl\ 
limited. Tn the intensive eamxmigu for extra tillage necessary to product* 
crops like x>olatoes, wlieat, sugar beet, and oats for direct luirnan con- 
sumption there is, x)erha])s, some danger that siicli matters as the value 
of pastures in contributing to our food suxixAies and their function in 
restoring and maintaining the fertility of our soils may receive less attention 
than they deserve. Farmers are well aware that lea land or ploughed w}) 
old pasture gives cleaner and better crops than land tliat has for several 
\ears been in tillage. The newly turned sod is richer in plant food materials. 
When it rots down it tills better and gives a nicer seed bed. Often it con- 
tains x>ractically no tillage-(TOX> weeds. By far the most im]')ortant thing 
about it however, is its store of plant food materials — a store gradually 
accumulated while the land was under grass. An apxireciation of this fact 
that plant food materials do accumulate in jiroxierly managed pastures is 
fundamental to the success of tillage farming and to the achievement of 
tlie highest oiitxmt of food from all our soils. Bo we see that in the business 
of food p>roduction grass and tillage must be taken in close conjuiuAion with 
one gnother and tlie value of our grasslands rests not merely on the fact 
that they produce directly for us beef, mutton, milk, butter and cheese. 
Actually, the greatest oiitxiiit of food and fodder is secured and the highest 
level of production is maintained when tlie so-called ley farming or mixed 
liusbandrv is practised, i.e., under a system of making and breaking 
grassland. 


Under this system the ]>astnres are broken before they have depreciated 
badly and ceased to become productive. A great deal of the grassland of 
this country has got into such a condition that it is no longer capable of 
giving a high or even a moderate yield of meat or milk. One has only to 
look at man^’ of our pastures during the winter and early spring months to 
see the extent to which they have become over-run with Bent Grass. Bent 
Grass, unlike say Pei'ennial Bye Grass which remains green in the winter, 
withers and turns white at the end of the season giving pastures in which 
it is abundant that wbitisli or greyish appearance during tlie early months 
of the year. Bent Grass as well as being unpalatable — it is not grazed o-ff 



l>\ sio(4i unk’-as hunger eoinpels liieTti — is in any case a iow yielding type. 
Its presence ni quaiifetty m a pasture is a sign of low fertility or bad grazing 
management. In the lirst case, i.e., where the fertility is low the better 
pasture types such as Peremiiai Rye Grass tend to die out quickly, no 
matter how careful the grazing, unless the necessary fertilisers are applied. 
()ii (he better soils, the prevalence of Bent (irass on pastures is essentially 
due to grazing mauageinent. it will usually be found that where Bent 
IS tJie dominant grass in good soils that there is a practice of grazing the 
pastures too hard in the earlv spring and imdergrazmg in the autumn. In 
the spring the Perennial Ryegrass which as is w^eli known is the most im- 
portant of our herbvige grasses starls grow'th early and when starting suffers 
if grazed loo hard, it receives a set-back from which it does not recover 
and thus }ear b\ year it is* giiadually weakened. The Bent Grass starts 
growth se\eral weeks later (during May as compai’ed wdtb March for the 
Rye grass) when pasturage is more plentiful and so escapes excessively hard 
grazing. The fact that stock do not clean it off the pastures in the autumn 
also htdps it to spread, in this case the Perennial RyegrUvSs is reduced 
parlh as a result of hard spring grazing and partly as a result' of eom- 
pfdiGhaj by the Bent Grass. 

Otiicr pastures after a time hecoine lu'aviU infested w'iih weeds s\i(di 
as Buttercu]), })ais\. .ind Blanlaiji ami in consequence tiieir productivity 
falls off. In fact in all ]>astures there is a inmv or less rapid replacement 
of the heller herhage grasses and clovers by poor iyjies of grasses and 
weeds. Idic [>oor(‘r the soil the more rajiidly the s<jwn grasses and clovers 
die out. 

When a p<isture has got into this benty or w'eedy condition it may be 
a slow and dihieiill or even nn])ossible matter to bring it back into a good 
sward })\ treatment. Often imicb may be done by manuring (especially 
with phosphate), top-dressings, controlled grazing, mowing to reduce tufts 
and ^prevent weeds seeding -and harrowing to tear up mat and aerate, 
lienerally speaking, however, the only satisfactory treatment for such 
pastures is ploughing and taking a rotation of crops, liming if necessary, 
giving in the course of the rotation libeml apiplieat ions of farm) ard manure 
and finally, laying down in tlie usual way with a carefully compounded seeds 
mixture. In certain circumstances it may not be convenient to take the 
rotation crops. Tlie land mat then be broken and re-seeded directly. So 
far, this [iraeticc is rather unusual and being still considered something of 
a noveity is apt to be regarded with suspicion. There have been some failures 
and disappointments with this method. Tliey are most apt to arise from 
neglect to prepare the seed-bed properly. It must be tine and above all firm. 
If the ground is spongy tlie young grasses and clovers rim a grave risk of 
dying from drought. This applies to all sowings of seeds no matter what 
method is being followed. Failures occur, loo, when phosphate is lacking. 
It need hardly he said that no one would resort to the expense and trouble 
of ploughing up and re-seeding unless there was a good prospect of getting 
a greatly improved pasture. For that reason the method, which can only 
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be regarded as a rather drastic one, wouid not be adopted except in tlie 
case of pastures winch have become very weed} and uiiproaiicti\e. Wiieii 
it comes to making a pasture whether it he a case ot ia\ing down at the 
end of a rotation or re-seedmg directly after ploughing up, it must be borne 
ill mind that provided the usual cultural operations of preparing seed bed, 
sowing, covering, rolling and so on are ]>roperiy carried out suceosh depends 
upon three things, viz., (1) tiie fertility of the seed bed; (2) tlie seeds 
mixture; (Bj the management of the }ouiig pasture Taking the soil fer- 
tility first, i.e., the fertility of tlie ground in which the seeds mixture is 
sown, it need hardly be said that if tlie ground is poor, lac'king in nitrogen, 
])hospliate potash or lime or needs drainage, tlieo it is no use exjiecting 
Kyegrass, Cocksfoot, Timothy or Clovers to grow vigorously and prodiuaj 
a heav} yield of ha\ or pasture. These pa§tuTe plants jusl like other farm 
crops will not thrive unless, thev are suitabl} nonrisliefh They are righth 
described as fertility- demanders , they refuse to grow on poor soils, and 
they are dri\en out m a \ear or two by sucdi competitors as Bent Crrass, 
which have the advantage of being able to flourish quite happily oven where 
l.he soil is very poor. It is, therefore, useless to sow expensive seeds mix- 
tures on impoverished soils. Something must first be done to raise the 
fertiiit}'. If this is not done a sward of high quality cannot be expected. 

As regards the seeds mixture the actual composition of tins is deter- 
iniued ohiefl} by the duration of the ley — whetiier it be foi’ one. two. three 
years, or more, xls we are concerned on this occasion with faisture making 
and as pastures are very rarel} laid down for perkxls of Jess tliau iliree 
years, the question of one and two years leys does not arise. The duration 
ma\ he taken as being for three \ears or longer. It can be staled at once 
that tliere is iio advantage in attempting to make distinctions between leys 
of say, three years and four years or three \ears and ]>erinauent }a)sture 
and attempting to make changes in the mixture accoialiiigiy. Bor a three 
years' ley, just as for a longer period, the longer-lived s])ecies and varieties 
of grasses and clovers must be selected. For pasture the ley species arc 
Perennial Byegrass and Wild White Clover. These arc the two wdiich arc 
characteristic of all the best old pastures. Modem grassland research has 
shown that it is not necessary to sow many species in a permanent pasture 
mixture. Borne years ago there were farmers who liked to sow in a mixt.ure 
a dozen grasses and three or four kinds of clover. Nowadays, it is unusual 
to recommend more than four or maybe five grasses and two clovers and 
experience has shown that these simjfle mixtures are ca]iablo of producing 
swards of the highest quality. It cannot be too strongly emphasised that 
the success of the pasture both as a fodder-producer and as a fertility- 
builder depends on getting a good establishment of clovers. Tlie Glovers 
are rich in proteins (always the most costly constituents of food) and in 
minerals- Besides, by means of the nodules or their roots — small roundish 
white swellings easily seen if clover plants are dug up and the roots ex- 
amined — Glovers as a result of the activities of haeferiu presetii in the 
nodules can draw* upon the nitrogen of the air for tlieir nutrition. The 
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liiirogeii oC the aiiiiosphere is said tu be fixed in tins \vu}. Tiie eloxers are 
ilierei'oi’e, iudepeiideut of dressings of arliticiai nitrogenous niaiiures suck 
as sulpiiate of ammonia. Kol oni} do tlie clovers fix enuugk of tJie nitrogen 
of ilie air for their own roquirenients but tlie^ even gather a surplus which 
escaping from the nodules uito the soil enriches it so that e^'en the grasses 
thrive better. Much of this nitrogen is stored and hence the fertility is 
built Up. 


The mixture of grass and elo\er seeds to be sow n wdi depend somewJiat 
upon local eonditious and Lumcrs must be guided b} wind iiie} find out 
for themsehes. The following mixture can be exjiected to gi\e good results 
in very fertile and moderalej} fertile soils : 

itaiiaii It} egruss 
Pcreimiai H}'egrass 
Cocksfoot 
Timothy 

Late Flowering lied Ciovei 
Wild AVhite Clover 


4 ibs. per statute acre 



C-8 ibs. 



On poor light soils the Timothy should bo omitted and 8 lbs. of Crested 
iJogstaii inelucled. Wlien seed is available a useful addition for the befter 
soils is 2 lb. of llought Stalked meadow grass. 

Italian Iivcgrass lasts onl\ one year or so and, therefore, it is un- 
desirable to include a lieavy seeding of it. 

This mixture will not suffer seriously by having first crop liay taken 
provided the hay is cut early. It sliouid be remembered tliat Wild White 
CTovcr must liave light and, therefore, it is a great mistake to aliow- the 
after grass to giwv up into a meadow. It should be grazed as soon as it 
is three or four indies higli. As regards further management it has been 
found that tlie. best way to keep the sward in good condition is to graze it 
and rest it alternately. Wliat most of our pastures suffer from is over- 
grazing in the winter and spring and under-grazing in the summer. 

In spite of the best management, however, the sward is apt to deteriorate 
and before this process has gone too far the pasture slioukl be ploiiglied up, 

Befoi^e concluding I might remind farmers that first crop grass will in 
1M4 count as compliance with the Tillage Order to the extent of not more 
than one of the quota provided that tillage crops other than grass 
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are sowji on the balance of ihe quota. It bus heeu aiuKuiiieed that the 
quot^^ for 1944 \ull not be less tlian or 1 8“.. of Ibe .inhile land. 
Sii])posin^O tlierefore, ilutt a binuerV quota aiuouals to *24 acreB in 1944 
and he lays down this Spring six acres of grass seeds then next year 18 
acres of other tillage crojis Avill be sufficdent to fill his quota Finally, I 
might mention that in the Department's leahet No. 42 the subject Laying 
down of Land to Hay and Pasture together with notes in ibe management 
of the sward is dealt with in much more detail than is possible in a short 
talk like this. 
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WHEAT STORAGE TRIALS AT THE 
DEPARTMENTS FARMS 

Trials to determine the effect of different methods of storage on the 
germination of wheat were conducted at the Department’s AgriOuitural 
Schools at Athenry, Ballyhaise and Clonakilty during the seasons 1941-42 
and 1942-48. 

In the autumn of 1941 an area of about 8 acres of wheat was selected for 
the trial at each centre. The crop on this area was divided into three lotSj 
approximately equal, and as soon as the wheat was fit each lot was put into 
a single stack. The subsequent treatment of each lot was as follows : — 

Lot I was threshed soon after harvest and the grain produce was divided 
into two sub-lots. One sub-lot was spread out on a loft to a depth 
of about 2 feet and turned weekly ; the other sub-lot was stored 
in sacks. A representative sample was taken from each sub-lot 
immediately after threshing and thereafter at monthly intervals 
up to and including the month of April and forwarded to the 
Department’s Seed Testing Station for germination test. 

Lot II was allowed to remain in the stack for 9 to 10 w-eeks before being 
threshed. The stack was thatched. After threshing the sub-division 
and subsequent treatment of the produce was similar to that in- 
dicated in Lot I. 

Lot III was also thatched and allowed to remain in the stack until the 
end of February or March before threshing was undertaken. After 
threshing the sub-division and subsequent treatment was similar 
to that in Lot I. 

Particulars of the dates of cutting, stacking and threshing, together wife 
the quantities of grain in each sub-lot are shown in Table I. 


TABLE I. 



Oate 

of 

Date a 
of_ ® 

J>j 

iT£ OF Thrb 

fSHIWG 



ANTirr OF Gkauj 

r 


Centre | 

Lot I 

Lot II 


Lot 

; ^ 

Lot II 

Lot III 







Floor 

Sacks 

Floor 

Sacks 

Floor 

Sacks 

AstwmRT 

20th Aug. 

10th Sept. 

26th Sept 

13th Nov. 

18th Feb. 

cwt. 

9.50 

1 cwt 
7.00 

cwt. 

10.50 

cwt. 

; 8.50 

cwt. I 
8,00 ! 

cwt 

€.50 

B&Lmmt 

15th Sept 

20th Sept 

26tiiScpt 

29th Nov. 

25th Feh. 

9.60 

7.00 

7.62 

5,75 

5.87 

5.87 

(kmsxsvtr 

25th Aug. 

8th Sept. 

16th Sept J 

7th Nov. 

28th Bflar. 

11.00 

10.00 

11.50 

11.00 

13.00 

12.00 
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Varieties, 

Queen WiUielmina was the variety used at Ballyhaise and Clonakilty 
and Squarehead Master at Athenry* 

Weather and Crop Conditions, 

At all three centres the crop was fully ripe at the time of cutting. At 
Athenry, in the interval between cutting and stacking, the weather was very 
suitable for conditioning grain with the exception of two days on which 
rainfall was heavy. This did not have any injurious effect on the grain and 
the crop was in perfect condition at the time of stacking. 

At Ballyhaise there w^as no rain^for a fortnight before the date of cutting 
nor during the period in which the crop was in stooks. 

At Clonakilty the weather at time of cutting was very wild and wet and 
the crop could not be stocked for tliree days. For a few days after stocking 
the weather was dull and misty but it improved early in September and 
the wheat was stacked in good condition on 8th September. 

The results of the germination tests on the samples from the three centres 
are shown in Tables II, III and IV. 
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TABLE II. 


Athenry Samples — Percentage Germination. 


Month in 
which samples 
were taken 

Lo'’ 

P I 

Lot II 

l4>T III 

Floor 

Sacks 

Floor 

Sacks 

Floor 

Sacks 

September 

98 

97 





October 

97 

97 

— 

— 

— 

— 

November 

90 

84 

96 

95 



— 

December 

88 

87 

85 

82 


— 

January 

82 

88 

60 

72 



— 

February 

73 

65 

1 37 

53 

97 

97 

March 

57 

54 

31 

24 

83 

86 

April 

1 

46 

! 78 

^24* 

33 

45 

36 


TABLE III. 


Ballyhaise Samples — Percentage Germination. 


Month in 
which samples 
were taken 

Lot I 

Lot IJ 

Lot 

III 

Floor 

Sacks 

Floor 

Sacks 

Floor 

Sacks 

September 

74 

80 





October 

71 

73 

— 

— 

— 

: — 

November 

67 

68 

76 

S3 

— 

i — 

December 

58 

70 

71 

74. 

j 

— 

January 

52 

59 

50 

67 

— 


February 

62 

55 

46 

1 m 

88 

91 

March 

53 

53 

40 

45 ! 

78 

73 

April 

51 

53 

40 

1 47 

72 

81 




TABLE IV. 


Clonakilty Samples — Peecentage Germination. 


Month in 
which samples 
were taken 

Lo^ 

r I 

Lot II 

Lot 

III 

Floor 

Sacks 

Floor 

Sacks 

Floor 

Sacks 

September 

91 

92 





October 

89 

83 

, — 



— ^ 

November 

75 

75 

88 

85 

— 

— 

December 

75 

65 

78 


— 

— 

Jantiary 

67 

i 63 

76 

64 

— 

— 

February 

65 

51 

67 

64 

— 

— 

March 

61 

50' 

62 

60 

88 

95 

April 

60 

45 

65 

61 

87 

84 
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Hie resalts set out in Tables II, III and IV show that : 

(а) the initial germination results for Lots I, II and III do not vary to 
any appreciable extent, thus indicating that the germination of 
wheat can be maintained at a high level by keeping the grain in the 
stack until shortly before it is required for seed ; 

(б) there was no very marked difference at any centre in germination 
from grain spread on the floor as compared with that kept in sacks ; 

(c) subsequent to threshing the germinating capacity of the grain (both 
on floor and in sacks) deteriomted in Lots I, II and III at all centres. 
Except at Cionakilty, the germination of the wheat in Lot II de- 
teriorated more rapidly and had reached a lower level at the termina- 
tion of the trial than the wheat in Lot I. This is contrary to what 
might be expected since Lot II was kept in the stack for several weeks 
after Lot I had been threshed. Lot II should, therefore, be better 
matured than Lot I and might reasonably be expected to maintain 
its germination at a higher level than Lot L Indeed the results 
for Lot II and Lot III, while showing that the germination was main- 
tained at a high level up to the time of threshing, do not furnish any 
evidence that the length of time the wheat was kept in the stack had 
any beneficial effect on the trend of germination during the period 
of storage subsequent to threshing. 

The Atheniy results which are set out in Table II show a sharp fall in the 
germination of the February samples in Lot II as compared with the previous 
month. At this centre also, the April samples from Lot HI showed a very 
steep Ml in germination compared with the figures for the preceding month. 
When these results became known duplicate samples were obtained for a 
check test. The results from this were : sample from floor 2T per cent. ; 
sample from sacks 21 per cent . ; thus showing that the germination of Lot 
III continued to depreciate rapidly. 


RESULTS IN 1942-43 SEASON 

A trial on somewhat similar lines to that conducted in 1941-42 was again 
carried out at the Department’s Schools during the season 1942-43. 


A uniform crop of wheat was selected for the trial at each centre. When 
the crop was ready for stacking, the produce of three to four statute acres 
Was ihvided into .three approximately equal lots and stacked. At the time 
representative sample of grain was taken and tested for dry 
obtained by taking a handful of ears from at least 
, at random in each lot. 
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Subsequent to stacking, the treatment of each lot was as follows 

Lot I : This lot was threshed soon after stacking. After threshing the 
produce was divided into three sub-lots approximately equal and treated 
as follows : — 

Suh-lot (a) : stored in untied sacks ; 

Suh4ot (b) : spread out on the floor to a depth of about 2|^ and turned 
at fortnightly intervals on a dry day ; 

Snb4ot (c) : the grain was mixed with* a quantity of chaff eorrespond- 
ing with the original chaff content and spread out on the 
floor to a depth of 2^ and turned at fortnightly intervals. 

Immediately after threshing, representative samples were taken from each 
sub-lot. These samples were tested for germination and moisture content. 
These tests were carried out at the Schools and were repeated at fortnightly 
intervals up to about the end of April. 

Lot II : The stack comprising this lot was thatched and allowed to stand 
for about nine weeks from the date of stacking before threshing was under- 
taken. The sub-division, subsequent treatment and tests were as indicated 
for Lot I. 

Lot III : The stack comprising this lot was thatched and allowed to stand 
until the end of February or early in March when tlireshing was carried out. 
The sub-division, subsequent treatment and tests were as indicated for Lot I, 

A record was kept of the relative humidity at each centre throughout the 
experimental period. 


CnONAKILTY CeNTHE 

The experiment was carried out at this centre with the variety Diamante 
The area used was statute acres. The weather during harvesting was, 
fine but afterwards there was a considerable amounts of rain. The stocks 
were turned a few times and when stacked on 4th September, 1042, the 
wheat was in a dry condition. At the time of stacking, the average moisture 
content of the grain was 18 per cent. 

Subsequent to stacking, the different lots were treated as described above. 
The dates of threshing and the quantities of grain in each sub-lot are shown 
in Table T:— 
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TABLE L 



Date of Threshing 

Quantity ( 

)f Grain in eac 

lb sub-lot 

(«) 

(6) 

(C) 



c. q. 

c. q. 

c. q. 

Lot I . . 

5tli September, 1942 

7 0 

, 5 3 

5 1 

Lot II .. 

Otli November, 1942 

8 2 

6 3 

7 0 

Lot III . . 

12tli.Marcb, 1943 i 

6 0 

6 1 

i 

6 2 


The relative humidity, moisture content and percentage germination in 
respect of each date of sampling are shown in Table II. 

The figures for relative hiimidily set out in Table II and subsequent Tables 
are the average of the relative humidity for the day of sampling and for the 
two previous days. It was considered that if there is any association between 
relative humidity and germination, these figures would be more appropriate 
than the average relative humidity for the inter-sampling period. Comparing 
the figures for relative humidity and germination in the case of Lot I, it 
will be seen that as relative humidity decreased so also did the percentage 
germination, and at first sight it -would appear that relative humidity and 
germination are positively correlated. Itus apparent, however, that such 
association as exists between the data is merely a coincidence and of no value 
as a possible explanation for the downward trend in germination, the reason 
being that once a proportion of the grain has died it cannot recover and show 
an improvement in germination when the relative humidity decreases with 
the approach of spring. 

It will be observed from the results set out in Table II that the germination 
of the grain was maintained at a high level in the stacks, since in the case of 
Lot IFand Lot III the germination in all sub-lots was high for several weeks 
subsequent to threshing. In the case of Lot I, the initial germination in all 
sub-lots was somewhat low and by late spring had deteriorated to a consider- 
able extent. The fall in germination was not, however, regular and consistent. 
For instance, in the case of Lot I (sub-lot (a)), the germination had fallen to 
66 per cent, on lltli January, 1943, while a sample from the same sub-lot 
germinated 78 per cent, on 8th February, Le,, the germination showed an 
increase of 12 per cent, between these dates. Such variation must be due 
to 


(a) Sampling ; 

{b) Delayed germination ; or 

A combination of both causes, 
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TABLE IL 


Clonakilty Results : 


€■ 

Date of 
Sampling 

Relative 

Humidity 

G« 

srmination 1 

per cent. | 

Mois 

ture Cont 
per cent. 

ent 

(a) 

(&) 

(c) 

(a) 

(6) 

(c) 


21st Sept. ’42 

80 

82 

91 

88 

18.4 

18.0 

18.0 


5th Oct. „ 

79 

80 

90 

85 

18.8 

19.6 

19.6 


19tli ff 

92 

87 

82 

83 

19.4 

19.2 

19.0 


2nd Nov. „ 

76 

79 

73 

72 

18.4 

19.0 

18.8 


16th „ 

84 

85 

.87' 

87 

19.2 

19.0 

19.2 


SOtli ,, ,, 

84 

81 

82 

89 

19.2 

19.0 

19.4 


14tli Dec. „ 

88 

77 

76 

80 

19.4 

19.4 

19.0 

LOT I 

28th „ „ 

93 

71 

74 

71 

19.4 

19.2 

19.0 


11th Jan., ’43 

93 

f)6 

77 

74 

19.0 

19,0 

18.8 


, 25th „ „ 

93 

74 

73 

74 

18.8 

19.0 

19.0 


8th Feb. „ 

90 

1 78 

71 

73 

18.9 

19.0 

19.1 


22n<i „ „ 

85 

1 64 

68 

73 

19.0 

19.1 

t 19.0 


8thI\Iar. „ 

85 

71 

66 

67 ' 

19.2 

19.0 

1 18.8 


22nd „ „ 

87 

74 

64 

61 

19.0 

19.0 i 

19.4 


5th April „ 

82 

52 

58 

56 

19.0 

19,1 

19.0 


19th „ ,, 

81 

51 

52 

49 

18.0 

18.9 

18.5 


3rd May „ 

57 I 

61 

61 

63 

18.4 

18.4 

18.0 


16th Nov. ’42 

84 

. 99 

97 

95 

19.2 

19.4 

19.5 


30tli ,, ,} 

84 

99 

99 

97 

18.8 

19.2 

19.4 


14th Dec. ,, 

88 

98 

99 

97 

18.9 

19.5 

19.4 


28th „ „ 

93 

99 

97 

94 

19.4 

19.8 

19.4 

LOT II 

11th Jan. ’43 

93 

90 

97 

98 

19,0 

19.4 

19.4 


25th „ „ 

93 

97 

94 

94 

18.8 

19.2 

19.5 


8th Feb. „ 

90 

95 

92 

94 

18.8 

19.1 

19.3 


22nd „ „ 

85 

92 

89 

89 

18.8 

19.2 

19.1 


8th Mar. „ 

85 

90 

81 

87 

18,9 

19.0 

19.2 


22nd „ „ 

87 

88 

80 

82 

18.9 

19.2 

19.0 


5th April „ 

82 

73 

71 

73 

18.8 

19.0 

19.0 


19th „ „ 

81 

75 

68 

73 

18.6 

19.0 

18.8 


3rd May „ 

57 

71 

75 

73 

18.5 

19.0 

18.4 


22nd Mar. ’43 

87 

97 

96 

95 

18.5 

18.6 

18.8 


5th April „ 

82 

96 

90 

97 

18.4 

18.6 

18.4 

LOT m 

19th ,, ,, 

81 

95 

93 

94 

18.2 

18.1 

18.0 


3rd May „ 

57 

96 

94 

98 

18.0 

18.2 

18.2 


for it is certain that if 34 per cent, of the grain was dead on the 11th January, 
*it would not be possible to obtain a germination of 78 per cent, on 8th 
February. 


In the ease of Lot II, the germination of all sub-lots did not commence 
to deteriorate until about twelve weeks after threshing. When deterioration 
set in, it continued until the end of the experiment, by which time the 
germination had fallen to the region of 70 per cent. It is difficult to account 
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for this decline in germination which set in about ten to twelve weeks after 
tlireshing in all sub-lots of both Lot I and Lot II. The moisture content 
of the samples does not provide a sufficient explanation. Indeed^ the figures 
for the moisture content of the grain showed ‘•Comparatively little variation 
throughout the experimental period at the Clonakilty centre. 

In the case of Lot III, no deterioration occurred in any of the sub-lots 
from the time of threshing to the conclusion of the experiment. 

The different methods of storage (a), (b) or (c) did not appear to have any 
effect on germination, and in general, the grain stored in sacks maintained 
its germination as well as that fept on the floor and also as well as lot (e) 
which was mixed with chaff. 

Ballyhaise Centre 

The experiment was carried out at this centre with the variety, April Red. 
The wheat was cut on the 7th September and stacked on the 6th October. 
On the date of stacking, the average moisture content of the grain was 
20.2 per cent. 

The weather, prior to cutting, was very wet and continued wet while the 
crop was in stook. The dates of threshing and the quantities of grain in each 
sub-lot are set out in Table III : — 


TABLE III. 



Date of Tjhreshing 

Quantity of Grain in each Sub-lot 

(0) 

(6) 

(C) 



c. q. 

c. q. 

c. q. 

Lot I .. 

2nh October, 1042 

6 2 

6 2 

7 0 

Lot II .. 

22i3d December, 1942 

5 0 

5 2 

6 0 

Lot III .. 

22nd February, 1943 

5 1 

6 0 

5 0 


The data for relative humidity, percentage germination and moisture 
content are shown in Table IV. 

The germination results obtained at Ballyhaise are somewhat similar 
to those obtained at Clonakilty. As at Clonakilty, the germination of the 
grain was maintained at a high level in the stack up to the time of threshing 
five or six weeks thereafter. Subsequently, the germination of both 
II 'Aowed a fairly steady decline and by the end of April it had 
of 70 per ' The germination results for Lot III also 
to ' decline 'tow^ds the end of the experiment. 




247 


TABLE IV. 


Ballyhaise Results : 



Date of 
Sampling 

Relative 

Humidity 

G 

erminatioj 
per cent. 

a 

Mols 

>ture Content 
per cent. 

(a) 

(b) 

(C) 

(a) 

(b) 

(e) 


27th Oet. ’42 

74 

95 

95 

95 

19.7 

19.7 

19.7 


10th Nov. „ 

93 

92 

92 

92 

18.4 

18.5 

18.5 



03 

92 

91 

90 

18.4 

18.5 

18.7 


8th Dec. „ 

96 

91 

90 * 

90 

18.6 

16.5 

18.5 


22iid „ „ 

03 

90 

91 

89 

17.1 

16.1 

17,1 


5th Jan. ’43 

94 

89 

85 

87 

18.4 

17.3 

19.0 


10th „ „ 

100 

88 

83 

85 

16.1 

18.9 

18.3 



67 

88 

87 

84 

17.8 

17.2 

17.9 

LOT I. 

27th „ „ 

71 

92 

94 

85 

17.5 

17.4 

17.6 


0th Feb, „ 

60 

86 

90 

84 

18.0 

17.3 

17,1 


22iid ,, ,, 

66 

88 

83 

82 

17.4 

17.4 

17.4 


27th „ „ 

64 

87 

80 

78 

17,2 

17.6 

17.6 


15th Mar. „ 

69 

88 

78 

71 

17.6 

16.7 

16.4 


31st „ ,, 

73 

86 

73 

70 

17.4 

17.0 

16.3 


13th April „ 

70 

78 

70 

69 

37.4 

16.2 

16.4 


27th „ „ 

76 

74 

69 

03 

17.4 

16.5 

15.8 


22iid Bee. ’42 

95 

92 

93 

95 

10.3 

19.4 

18.3 


10th Jan. ’43 

100 

92 

90 

02 

18.4 

18.3 

19.4 


24th „ „ 

67 

96 

94 

93 

18.3 

18.9 

18.9 


27th „ „ 

71 

94 

92 

90 

18.3 

18.8 

18.5 


9th Feb. „ 

69 

87 

02 

90 

18.6 

18.4 

17.9 

LOT II 

22nd „ „ 

66 

87 

84 

87 

17,1 

18.6 

17.1 


27th „ „ 

64 

88 

82 

85 

17.8 

17.2 

17.6 


ISthMar. „ 

60 

88 

80 

81 

17.2 

17.0 

16.7 


31st „ „ 

73 

87 

75 

70 

17.5 

17.3 

16.4 


13th April „ 

70 

82 

73 

78 

15.2 

17.1 

16.4 


27th „ „ 

76 

78 

70 

72 

15.5 

17.4 

16.6 


22nd Feb. ’43 

66 

95 

88 

94 

14.9 

16.5 

15.7 


S’Tth „ „ 

64 

84 

87 

90 

16.6 

16.6 

15,8 

LOT in 

15th Mar. „ 

60 

90 

85 

89 

15.0 

15.9 

16.4 


31st „ „ 

73 

90 

84 1 

87 

15.8 1 

.16.6 

14.0 


13th April „ 

70 

91 

87 1 

94 

16.0 j 

16.2 

16.8 


30th „ „ 

62 

86 

84 

i 

1 i 

88 

16.2 1 

! 

17.3 

10.0 


The figures for germination not show a continuous decline throughout. 
For instance, in the case of Lot I (sub-lot (b)) the germination on 10th Janu- 
ary, 1943, was 83 per cent, whereas on the 27th January, the germination 
had increased to 94 per cent. Similar irregularity has already been referred 
to in the Clonakilty result^. In this case it is interesting to note that the 
improvement in germination coincided with a sharp fall in the relative 
humidity and also with a fall in the moisture content from 18.9 per cent, 
to 17,4 per cent. During this period, sub-lot (a) showed an increase of 4 per 
cent, in germination while there was no change in the’ case of sub-lot (c). 
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Tlie behaviour of sub-lot (b) may perhaps be associated with the position 
of the grain on the loft. This sub-lot may have been in a better drying 
position on the loft than the other sub-lots. 

The different methods of storage to which sub-lots (a), (b) and (e) w.ere 
subjected had little effect on germination. From the end of February 
onwards, however, the germination of sub-lots (b) and (e) declined somewhat 
more i^apidly than that of sub-lot (a) which was stored in sacks. This occurred 
in both Lot I and Lot II. 

The figures for moisture content at this centre show considerable variation 
over the period of storage. In general, the moistme content of the different 
sub-lots of Lot I and Lot II decreased progressively during the spring months. 
Indeed, some of the samples had a remarkably low moisture content. For 
example, the moisture content of Lot II (sub-lot (a)) fell from 19.3 per cent, 
on 22nd December to 15.2 per cent, on 13tli April. The data indicates, as 
might be expected, that the moisture content is associated with the relative 
humidity. 

Athenry Centre 

At tills centre the experiment "was conducted with the variety, Squarehead 
Master. There was no lodging in the plot and ripening was even. The crop 
was cut on 24th August and was then fully ripe. Broken weather occurred 
during harvesting but as a result of careful handling the quality of tlxe grain 
was not impaired. The wheat was stacked on the 11th September. The 
average moisture content of the grain at time of stacking was 18.5 per cent. 

The dates of threshing and the quantities of grain in each sub-lot are 
shown in Table V — 


TABLE V. 



Date of Threshing 

Quantity < 

)f Grain in each Sub-lot 

(«) 


(c) 



e. q. 

c. q. 

c. q. 

Lot I . . 

2nd October, 1942 I 

5 1 

5 3 

5 3 

Lot n .. 

20th November, 1942 

5 0 

6 3 

0 3 

Lot in 

23rd February, 1943 

2 3 

! 5 1 

5 1 


/pie data for relative humidity, percentage germination and moisture 
set out in Table VI. 

Xt wll W observed from the results set out in Table VI that the germina- 
tion of the gr^ Vfas inamtained at a high level during the period of storage 
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TABLE VI. 


Atheney Results. 



Date of 

Sampling 

Relative 

Humidity 

C 

Jerminalio 
per cent. 

n 

Moi 

stoe Con 
per cent. 

tent 

(a) 

(6) 

(e) 

(fl) 

(6) 

(c) 


2pd Oct. ’42 

79 

96 

95 

i 

96 

15.7 

16.1 

16.2 


16th „ „ 

95 

93 

98 

96 

18.2 

17.5 

16.9 


30th „ „ 

96 

72 

91 

86 

16.5 

16.1 

15.7 


IStii Nov. „ 

97 

76 

8a 

^ 86 

17.0 

16.0 

36.5 


37th „ „ 

94 

75 

91 

86 

18.3 

17.5 

17.5 


llth Dec. „ 

93 

79 

67 

75 

18.2 

18.1 

17.8 


24tli „ „ 

94 

62 

67 

69 

18.8 

17.5 

18.0 

LOT I 

8th Jan. ’43 

94 

59 

60 

70 

18.5 

17.5 

17.6 


22nd „ „ 

94 

51 

53 

69 

18.4 

17.8 

18,0 


5th Feb. „ 

95 

36 

38 

33 

18.7 

18.0 

18.5 


19th ,, ,, 

93 

30 

26 

39 

18.7 

18.0 

18.3 


5th Mar. ,, 

88 

20 

26 

31 

18.0 

17.3 

17.7 


19th „ ,5, 

89 

23 

23 

25 

18.0 

17.4 

17.8 


2nd April „ 

90 

16 

29 

17 

17.7 

17,2 

17.5 


16th „ „ 

92 

22 

31 

20 

17.8 

17.0 

10. 1 


20th Nov. ’42; 

94 

94 

60 1 

95 

18.5 

17.7 

17.1 


27th „ „ 

94 

91 

78 

88 

19.2 

19.0 

18.3 


llth Dec. „ 

93 

73 

75 

76 

18.9 

19.0 

18.0 


24th „ „ 

04 

73 

77 

73 

‘ 19.2 

18.9 

17.9 


8th Jan. ’43 

94 

00 

69 

70 

19.0 

18.6 

18.0 

LOT II 

22nd „ „ 

94 

59 

43 

59 

18.3 

18.5 

17.7 


5ihFeb. „ 

95 

37 

15 

31 

19.3 

19.0 i 

18.0 


19th ,, ,, 

93 

29 

12 

21 

19.3 

39,2 1 

18.0 


5th Mar. ,, 

88 

10 

7 

13 

18.0 

17.3 

17.1 


19th ,, ,, 

89 

12 

0 

7 

19.0 

17.6 

17.5 


2nd April „ 

00 

15 

7 

4 

18.8. 

17.5 

i 17.0 


16th „ „ 

92 

6 

7 

4 

18.7 

17.6 

16.6 


23rd Feb. ’43 

91 

92 

93 

93 

16.5 

18.0 

17.5 


5th Mar. ,, 

88 

89 

91 

92 

16.5 

17.9 

17.6 

LOT III 

19th „ „ 

89 

71 

77 

80 

17.0 

17.5 

17.4 


2nd April „ 

90 

66 

45 

53 

17.1 

17.2 

17.0 


16th „ „ 

92 

40 

19 

31 

16.9 

16.8 

16.4 


in the stack and that the germination for all lots and sub-lots fell off rapidly 
throughout the period of storage on the loft. Contrary to what might be 
expected, the falling-off in germination was more rapid in Lot III than in 
the lots which were threshed earlier. When sub-lots (a), (b) and (c) are 
compared, it is evident that the different methods of storage had no ap- 
preciable effect on germination. 


The figures for moisture content obtained at this centre are in general 
comparatively low. Indeed, the moisture content of the first samples for 
Lot I was remarkably low. Equally remarkable is the extent to which the 
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grain absorbed moisture. For instance, the sample taken from Lot I (siib*> 
lot (a)) on 2nd October had a moisture content of only 15.7 per cent, while 
on 24tli December a sample from the same material gave a moisture content 
of 18.8 per cent,, ie., an increase of 3.1 per cent. The figures for moisture 
content obtained at Athenry have been somewhat lower than those obtained 
at Clonakilty, and it is difficult to understand the very marked decline in 
germination experienced at Athenry in view of the figures for moisture 
content. On the other hand, the figures for relative humidity at Athenry 
have been consistently high throughout the entire experimental period. 
From the data available, the high relative humidity experienced at Athenry 
appears to be the only explanation for the very marked decline in germination 
which occurred in all lots at this centre. 


SUMMARY. 

As these trials are being continued it would be imprudent to arrive at any 
definite conclusions from the results obtained during the past two seasons, 
nevertheless, these results indicate that : — 

(1) The initial germination results for all lots were satisfactory and did 
not vary to any appreciable extent, thus indicating that the ger- 
mination of wheat can be maintained at a high level by keeping the 
grain in the stack until shortly before it is required for seed ; 

(2) There was no very marked difference at any centre in the germinatiot^ 
from grain : 

(^) stored in sacks ; 

(b) spread on floor to a depth of about ; and 

(c) spread on floor to a similar depth mixed with chaff. 


(3) In the 1941-42 season the germination for all lots deteriorated after 
threshing at all centres, the greatest decline occurring at the Athenry 
centre. 

(4) Subsequent to threshing, the germinating capacity of the grain 
deteriorated in the 1942-43 season at all centres in Lots I and II and 
also in the ease of Lot III at Athenry. The greatest decline occurred 

, at the Athenry centre where the relative humidity remained at a 
: , hi^ leyel tln*oughout the experimental period. The germination in 
'I’^^^e^^'bLLot III did not deteriorate at Clonakilty and deteriorated 



only to a slight extent at Ballyhaise, while at Athenry the germination 
for Lot III fell very rapidly* The period of storage in the ease of 
Lot III was characterised by a comparatively low relative humidity 
at Ballyhaise and Clonakilty and by a high relative humidity 
at Athenry. Consequently, it would appear that high relative humid- 
ity at Athenry may have been responsible for the rapid decline in 
germination which occurred at that centre. 

(5) In general, the length of time the wheat was kept in the stack appeared 
to have little effect in preventing a decline in germination subsequent 
to threshing. 
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ARTIFICIAL FARMYARD MANURE 

BY 

PEOFiissoB X P. Deew, M.Sc., A.E^C.ScJ,, and D. Deasy, B.Agr.Sc, 
University College, Dublin. 

The great increase in the area under tillage in this country occasioned by 
the existing emergency has created a growing demand for fertilizers to 
maintain soil fertility. Under present conditions, however, the supply of 
artificial manures has been strictly limited to small amounts for specified 
crops so that many farmers are almost entirely dependent upon farmyard 
manure for the maintenance of crop productivity. 

As is well known, well-made farmyard manure is a valuable fertilizer 
containing Nitrogen, Phosphoric Acid and Potash in a form that can be 
faiiiy readily assimilated by plants. In addition, its application to the land 
has marked beneficial effects on the physical properties of soils. The analysis 
of farmyard manure is variable, depending upon the kind of stock from which 
it was produced, the foods fed, the litter used and the subsequent storage. 
On the average, however, ten tons of well-made farmyard manure should 
contain about the equivalent of 5 cwt. of Sulphate of Ammonia, 4 cwt. of 
Superphosphate and 2 cwt. of Muriate of Potash. With adequate supplies 
of farmyard manure, therefore, the general level of productivity of crops 
should not be lowered. 

It is not easy, how^ever, under existing conditions, to increase the supplies 
of farmyard manure to meet current demands, particularly on farms hitherto 
devoted to the outwintering of cattle and where no suitable housing for 
live stock is available for inwintering ; even where suitable accommodation 
is available the number of animals inwinterecl is limited by the amount of 
food available for livestock feeding. 

Formerly, scarcity of litter was a limiting factor in the production of 
farmyard manure, but with the extension of the area under wheat and other 
cereals an abundance of straw is now available on most farms which, in many 
cases, is far in excess of requirements both for feeding and littering. 

*®his straw, although not usually regarded as a fertilizer in its natural 
cm Nitrogen, Phosphoric Acid and Potash, as may be seen from 
' Table of analysis : — 
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TABLE I. 

Composition of Ceeeal Steaws. 



Nitrogen 

Phosphoric 

Acid 

Potash 


percent. 

per cent. 

per cent. 

Wheat 

0.48 

0.25 

0.90 

Oats 

0.72 

0.19 

1.20 

Barley , . 

0.57 

• 

0.26 

1.20 


These constituents, however, are not directly available as a plant food ; 
in fact, it is now realised that if straw is ploughed direct into the soil without 
previous rotting its effect on fertility would be negative, experiments having 
shown that this practice would actually have a depressing effect on the yield 
of crops for at least the first year after application. During the process of 
decomposition of straw in the soil, nitrogen in the soil is actually immobilized. 
It is essential, therefore, that straw should be decomposed before it is in- 
corporated with the soil. 

It is not easy, however, to bring about the decomposition of a large bulk 
of dry straw owing to the difficulty in wetting it and also to its cellulose 
nature. To get over this difficulty experimental work has been carried out 
from which a technique has been evolved for the production of “ artificial 
farmyard manure ” from straw, resulting in a product closely resembling 
farmyard manure. 

Tlie success of these processes, however, was dependent on (1) having the 
straw thoroughly wet, (2) the presence of a nitrogenous compound and 
(3) the presence of a base to correct excess acidity ; the addition of a little 
phosphate was also said to be btoeficial. 

The source of nitrogen used in these processes was either Sulphate of 
Ammonia, Calcium Cyanimide or a proprietary compound known as ‘‘Adco,” 
none of which is obtainable iff this country at present. Consequently, atten- 
tion has been directed to other ways of bringing about the decomposition 
of straw using raw materials available to farmers. 

At least some live stock must be kept on all farms as, for instance, horses 
for farm work, cows to supply milk for the farmer’s household, calves jfrom 
these cows, and perhaps, a few pigsf 'also ; it is possible, therefore, to collect 
the solid and liquid excreta from these animals. Consequently, it was 
decided to enquire into the possibility of using the solid and liquid excreta 
of farm animals as accelerators ” in the decomposition of straw since 
both of these products contain nitrogen and the bacteria which cause de- 
^mpositioii. 
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As already pointed out, the wetting of straw preparatory to decomposition, 
is of the utmost importance, and in these experiiUents some difficulty was 
at first experienced in this connection. The straw had been spread out on 
the ground and repeatedly sprinkled with water but it was found that it 
was very difficult to get the straw adequately wet and that this method 
of wetting was exceptionally slow. To expedite the process of wetting, 
therefore, it was decided to use a low concrete tank, which was available 
at the time, in which the straw could be immersed in the liquid used for 
wetting and this was quite successful in speeding up the process. 

In the following preliminary ^'experiments different methods were used , 
in an endeavour to bring about the decomposition of the straw. 

1 . Straw wetted with w^ater + jfresh stable manure. 

2, „ „ „ „ + „ „ „ -f- Clare Phosphate, 

8. „ „ „ dilute liquid manure, + „ „ 

4, „ „ „ „ „ „ + fresh stable manure. 

99 S3 >» 53 55 55 55 55 S3 

+ Clare Phosphate. 

It will be seen that fresh stable manure, dilute liquid manure, and both 
together were used as “ accelerators,’’ The stable manure, which consisted 
mainly of the solid excreta of horses, was used in preference to that from 
otlier animals in view of its tendency towards more rapid fermentation. 

Ground Clare Phosphate, which is an extremely insoluble form of Phosphate, 
was used as the source of Phosphate as it was the only form available. 

The straw, which had been adequately wetted, was made into compact 
heaps of about three tons each, there being two heaps of straw wetted with 
water and three wetted with dilute liquid manure. 

In treatments 1, 2, 4 and 5, fresh stable manure was placed between alter- 
nate layers of straw at the rate of about 10 cwt. per 3 to 4 tons of wet straw, 
while in treatments 2 and 5 Ground Clare Phosphate, in addition, was inter- 
mixed with the wet material at the approximate rate of 2 cwt. per 3 to 4 
tons of wet material. 

During the process of decomposition the degree of fermentation was 
recorded by maximum thermometers which had been so placed in the heaps 
that they could be read at intervals. 

‘ end of the first week all the heaps were heating freely and by 

second week the temperature had reached about IBO"" I'. 

, the heaps were then trampled to control the fermenta- 

. continued to rise for some davs apd finallv reached 
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a maximum of 146° F, after which it fell rapidly. There was practically no 
difference between the temperatures recorded for each treatment. 

It was also noticed that the material on the top and sides of each heap 
gradually dried up during dry weather and decomposition was consequently 
retarded on the outside. 

When the heaps were opened subsequently and examined, it was seen 
that, with the exception of the material that had dried on tlie sides and 
top, decomposition had proceeded to a marked degree in all of them. A 
dark coloured moist material, closely resembling well-rotted farmyard manure 
in appearance was produced and there* was no difference in the appearance 
of the material produced by the different treatments. 

Samples of the decomposed material were analysed and the following 
results obtained ; — 



Total 

Nitrogen 

Total 

P 2 O 5 

Total 

KqO 



per cent. 

per cent. 

per cent. 

Straw 4 - water + stable manure 

0.31 

0.10 

0.31 


+ „ + „ jj 4- Clare Phosphate 

0.29 

0.31 i 

0.46 

SJ 

4- liquid manure. 4 - Clare Phosphate 

0.27 

t 0,49 

0.37 


4 - „ j> 4 - stable manure 

0.34 

0.17 

0.61 

99 

4- s, „ 4- j, 5 , 4 - Clare Phosphate 

0.36 

0.45 

0.60 


As would be expected, the analyses of the products obtained from 'the 
different treatments were variable. It will be seen, however, that there was 
practically no difference in the total nitrogen content except that the com- 
parable heaps treated with liquid manure were slightly higher in total 
nitrogen than those which had been treated with water. . . < 

The addition of both liquid manure and fresh stable manure appreciably 
raised the K^O content of the product. 

Where the Ground Clare Phosphate had been added there was an increase 
in the tot^ P^Og but, as already pointed out, this was a very insoluble form 
of phosphate and it cannot be assumed that its incorporation with the 
decomposing straw rendered the phosphates more available as a plant food. 
When obt^inaMei' a more soluble form of phosphates would be preferable. 
There was no difference in total phosphates with the other treatments. 

An average sample of farmyard manure, produced under ordinary condi- 
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tions, contains about 6.50 per cent, total Nitrogen, 0.23 per cent, total 
PgOg and 0,60 K^O. The artificial farmyard manure, produced by the fore- 
going treatments, therefore, compares rather favourably with ordinary 
farmyard manure. Where increased quantities of solid and liqpid excreta 
are used the resulting product should still more closely approximate to 
ordinary farmyard manure. 


SUMMARY. 

The results obtained from the foregoing experiments and observations 
made during their progress would indicate that fresh stable manure, liquid 
manure or both, may be profitably used as “ accelerators ” for the decomposi- 
tion of straw. It is also probable that equally good results would be obtained 
from the excreta of other farm animals. Success, however, would be depend- 
ent upon : — 

1. Having the straw thoroughly wet, 

2. Mixing in the solid and liquid excreta. 

B. Making the material into a compact heap and allowing it to ferment. 

4. Prevention of the heap from becoming too dry by having it surrounded 
with an improvised wall of clay or by some more permanent structure. 

The process of decomposition would be favourably influenced if the w<?rk 
was carried out during the early winter months when the material would 
be subjected to repeated wettings by rain and when there would be less 
likelihood of its becoming too dry. 

The production of artificial farmyard manure is of particular importance 
to farmers who have surplus straw but who have not the facilities for con- 
verting it into manure in the usual way. This product, while not being 
quite as rich in fertilizing materials as well-made farmyard manure, would 
provide a' good substitute. 

Acknowledgment is gratefully made to the staff of the Agricultural Chemis- 
try Bepartment, Albert College, for the determination of the chemical 
of ^tilicial farmyard manure. 


for publication on 17tb Septei||b^> 
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CIDER ORCHARD DEVELOPMENT IN 

SOUTH TIPPERARY 

BY 

T. J. Walsh, B.Agr.Sc. 


The manufacture of cider on factory lines has never had widespread 
development in this country, though the 'manufacture of home-made cider 



3Large trees of cider varieties of apples at Gormanstown, Ardfinnao, 1042. 


was carried out in many parts of the country for hundreds of yesurs Th<w^ 
districts traditionally associated with cider-making still form important centres 
of apple production though the growing of cider apples proper is Iwsalsed 
now in a few districts in South Tipperary Cider-making in this aim appear 
to date back to ray ancient times and although, ,recodfo regwmfcig 

its development are singularly sEent„ yet there is' every ^rcasim to aasume 
that cider-making, by somewhat priniitivc iiiethcA» existed m very early 
times and that the native dneftaiiB and the monastic institutes of the 
pOTod utilised the apples then ava&ble for the production of a thirst- 
quenching beverage. 

We do not know the names of the varieties of apples which were grown 
in these far distant times and many of the varieties now caled oM ” have 
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been introduced from the fourteenth century onwards, but, more recently 
Arthur Young in his “ Tour in Ireland ” (1776-79) makes a number of refer’ 
ences to cider-making and cider orchards. Limerick is famous for cider " 
he says, and recording some observations made at Sir Lucius O’Brien’s 
place, Dromoland Castle, near Newmarket-on-Fergus, Co. Clare, he writes 
^ This country is famous for cyder-orchards, the cakagee especially which 
IS incomparably fine. An acre of trees yields from four to ten hogsheads 
per annum, average six, and what is very uncommon in the cyder counties 
o England, yields a crop every year. I never beheld trees so loaden with 

apples as m Sir Lucius O’Brien’s orchard ; it amazed me that they did not 

« 


Cider trees planted along the avenue to farmhouse. 


break under the immense load which bowed down the branches TTe 
expected a hogshead a tree from several.” 

‘r T Co. Cork, Youno 

laying r“° 

h^’ below- Waterford, he received a recipe for cider-maS 

to. the orchard husbandry • X * seems to be very attentive 

Atid tJ, from two acres he had twenty-one hogsheads 

^ »cre ; ttroeoid .haltba™u oflii 

j 1 , ^ ,a 'Ixc^Miead' p£ cider.” 
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, It is quite possible that cider-making may liave been carried on in otlier 
areas at this time though Arthur Young does not record it. He makes no 
reference to the Ballyduff district of Co. Waterford or to South Tipperary 
as centres of cider-making, two areas which in more modern times have made 
for themselves something of a reputation. Cider is still being manufactured 
at Dungarvan though almost all the cider orchards with which the Black- 
water Valley used to abound, particularly around Ballyduff, are now no 
more, or with great age have become unproductive. No innv cider orchards 
have been laid down in this area to make good tlie loss, and culinary varieties 
of apples are largely used as a substitute. The art of home cider-making 


Part of aix-acre field pasLrre field jdanted 1940 . 

has disappeared from Co. Waterford ; but in a factory at Dungarvan a 
small quantity of cider and perry is produced each year. The making of 
home cider seems to have long since disappeared also from Co. Limerick 
and Co. Clare, and the only area of the country where cider-making is still 
carried on, both on factory lines and on the farms, is in South Tipperary. 

This gradual decline in home cider production appears to have been in 
progress throughout the country, during the past thirty-five years. In 
VoL VII of the Journal (July 190T) it is recorded that home cider-making 
was .then in existence in five different counties and to satisfy the interest 
then apparent, considerable detail is given regarding the procedure to be 
follo%^ and the precautions necessary in the manufacture of the beverage 
at home. ^ ' 

South Tipperary has many old cider orchards planted towards the end 
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of the last century which, through neglect and age, have already passed their 
xna™m cropping capacity. Very likely the quantity of good cider apples 
available there now would be insignificant were it not for the fact that Ae 
armers used the crab seedlings growing on the fences as a stock for the 
gra mg o “ai«ed varieties. Some tiventy or thirty years ago much grafting 
was carried on but unfortunately in South Tipperary this is now almost I 
lost art with the farmers, and little grafting, if any, has been carried out 
anee the last war. Cider trees growing on the fences and in production are 
still a feature of certain areas around Clonmel. 


The manufacture of home cider in this area reached its peak during the 



Twin Screw Press at work near Ardfinnan. 


SiJnf f ?? Committee of Agriculture 

tho vEThf V? employed an instructor skilled in cider-making, 

who visited the various farms giving advice on the manipulation of the mS 
and the press and on the manufacture of the cider.* Through etpeln^e 

vS£°werc bU t e^efully blending good 

S corner to t quality, and it is stm 

rmake^Lh ® they used 

W ml may have been discontinued for a 

aul pwlel machines 

veaT« « introduction of the twin-screw press 

^ ^ q^ftracting much more efficient as well as being 

Report of the Dgwrtment of Afneattiuo md Te^aiical 


less wasteful. It is iutercsting to note that cue large press for hire was kept 
in commission for three months during each season. Only a few of these 
machines are still in working order, and no longer do they make the annual 
visits at harvest time. Where machines are still in use, near Slievenamon 
and in the district around Ardfinnan, orchard owners now bring their fruit 
to be crushed and pressed, but the extracted juice is rarely fermented; 
instead it is used in the fresh state as a refreshing drink for the harvesters. 
For commercial cider the old press has been discarded and is replaced by 
power machines of greater output and efficiency. 

Until recent years the manufacture of home cider was considerable, the 



Apple Crusher — preparing the fruit for the home cider maker. 


vintage used for home consumption, or sold to the trade for distributiom. 
Some orchard owners marketed their produce under their own particular 
label and in tj)is way built up a demand for their own particular brand. 
But with so many farmers making and marketing their own produce there 
was lack of uniformity as well as irregularity of supply, and the demand in 
consequence gradually moved round to factory cider, a product of recognised 
standard and purity, free from the disadvantages associated with the local 
rural beverage. 

The establishment of the cider factory at Clonmel in 1934 by Messrs, 
ulmer Magner Ltd., initiated a new demand for cider and afforded an 
pportnne outlet for cider apples, culls, and wildings. 

Ute cider manulacturer values apples in respect of the percentage of 
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Modern power press at work in the cider factory 
at Clonmel. 

content, but Brumley’s Seedling is one of the moA suitable of 

manufacturer to a large eJe 

available in ZclnSTre^ 

varieties, such as FoxWhelp, Blood of the Boyne ' Kin 

“ iS 

7^ ^ trees of these vaneties had become unprofitable, and. 


acidity and tennin they contain, and by suitable biending of different 

yarieties, is able to produce a brand of cider, possessing the desired aciditv 
and astringency. ^ 

Generally speaking, the culinary and dessert varieties of apples arc deficient 
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any cases had not been planted in sufficient quantity to meet the demands 
of a modem factory. 

In 1937, in order to supply the rec^uirements of the factory, the area devoted 
to the growing of the cider varieties of apples in the neighbourhood of Clonmel, 



Cider tree planted in grass showing method of 
staking and protection. 


was considerably extended as a result of an arrangement with Messrs. Bulmer 
Magner Ltd. The main features of this arrangement were as follow's : — 

(a) the cider apple trees were supplied free by Messrs. Biilmer-Magner 
Ltd., , 



(b) a grant of £S per statute acre was given by tlie County Committee of 
Agriculture to the selected fruit grower, to enable him to fence each 
tree and 

(e) maintenance grants for upkeep were given by the Committee to each 
selected grower in the initial stages provided that the trees were 
pruned, sprayed and otherwise cared for to the satisfaction of the 
Instructor in Charge. 

The planting under the Scheme, it was anticipated, would occupy a period 
of four years and include about 4,000 trees of suitable varieties. 

The first orchards were planted in the spring of 1938, and in that season 
75 acres were laid down. Planting was continued each year so that by the 
end of 1942, 168 acres had been planted comprising 6,720 trees, the number 
of plot-holders being 98. The smallest unit laid down by any plot-holder 
was one acre and the largest 10 acres. Trees, as already mentioned, were 
of the “ standard ’’ type, planted at the rate of 40 trees per acre, staked 
and securely tied and protected with narrow meshed wire. Barbed wire 
was also used as a protection against cattle damage. Most of the orchards were 
planted in grass but a few are in tilled ground, and in the latter the vigorous 
growth as compared with those in grass is most noticeable. Immediately 
after planting, each tree received a slight pruning ; this encouraged breaking, 
and most of the trees are now going forward to make fine heads. The growth 
generally has been very satisfactory, and it is reasonable to expect that these 
trees growing in the rich soil of South Tipperary will eventually yield satisfac- 
tory crops. As is usual in the case of cider trees they have been grafted on 
vigorous stocks and will reach maturity and maximum production very 
slowly. On the other hand they will probably yield profitable crops over 
a great number of years. Most of the orchards have been set out in pasture 
fields but others have been planted in ground that was considered waste. 
In others again the trees are planted to line the roads and avenues leading to 
the farmhouses and should present a picturesque sight when the trees are in 
full blossom. 

From the farmer’s point of view the grass orchard proves suitable because 
of the fact that the fields are not damaged as grazing units for small stock, 
the trees being tall and widely planted. 

The cider manufacturer also prefers f^it from trees grown in grass orchards. 
It is chemically more suitable than that produced in cultivated orchards 
for the production of a high-cjass cider. Moreover, the crop being usually 
shaken from the trees is protected to some extent from bruising and can be 
collected in a cleaner condition than would be possible in cultivated orchards. 

The majority of the cider trees planted are of the ‘‘bitter-sweet ” claSs 
aathp fe the variety in most demand at the factory. The following is a list 
of the tarieties planted and classified according to the season for grinding. 
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Early Varieties^ Sepiemher-October, 

Bulnicr s Norrn8»iij "Wliitc IS[orin3.nj Broacl-XiCiivcti MoroiaHj Strawberry 
Norman, Brown Snout, Abundance, Reinc des Hatives, Knotted Kernel, 
CMsel Jersey, Royal Jersey. 



Details of staking and protection of cider tree. 


Mid-Seasm^ October and Early November. 

Street Alford, Bedan, Yariington Mill, Ecarlatine, Frequin Andievre, 
Frederick, White AlpMngton, Marechal, Omont, Grosse Latoette, Meadow 
Ville, Amdre Toirentes, Foxwhdp, Lorna Boon, Cimetiere. 



Late Varieties^ November mid December. 

Amere de Berthcourt, Binet Rouge. Barbaric Bknclie, Frequiu Tardiffj 
Fraiicqiieviile, Mieheioj, Medaiiie D’Or, Kingston Black, Heines des pommes, 
Uprigiit Frencli. 

The only eider apples reaching the factory at the present time are from the 
old local cider orchards, and from the cider trees on the fences, and these 
could forni a considerable tonnage if all were carefully collected, A quantity 
ill the neighbourhood of 3,000 tons of “ cull ” apples was received at the 
factory during the 1942--43 season and fruit growers of the area were provided 
with a profitable outlet for thg produce of their orchards, and they have, 
moreover, the satisfaction of knowing that the factory already has the 
capacity of absorbing all the fruit of the jmung cider orchards when these 
come to full bearing. 

The waste or pomace or, as it is called locally, “ Critmbhaili ” was allowed 
to go waste in the home process of cider-making. Now, however, the factory 
at Clonmel is manufacturing pectin from the apple pomace. As the 
pomace comes from the presses it is conveyed to drying lofts where it is 
dried and afterwards stored. As soon as the factory ceases to take delivery 
of apples, work on the extraction of the pectin commences. This is the first 
time pectin has been manufactured in the country along commercial lines. 



BY A Member of the College Staff. 

Shortly after the foundation of the first Salesian Agricultural College at 
Copeswood, Pallaskenry, Co. Limerick, in 1920, by the Very Rev. Father 
Sutherland, S.C., LL.D., B.A., (Higher Diploma in Education), the Most 
Rev. Dr. Gaughran, Bishop of Meath, summoned Fr. Sutherland to discuss 



Salesian Agricultural College, Warrenstown, Meath. 


witlx him the opening of a similar foundation in his diocese. It was just 
about this time that Warrenstown House and Lands, the property of the late 
Mrs. Elizabeth Lynch, passed, through the generosity of this great Irish 
lady, into the hands of the Salesians. 

After some eight months, spent in effecting necessary structural alterations 
in the old mansion and its out-oflSlces, to fit it for the purpose intended, the 
work of teaching began in October, 1923. The first Rector of the College 
was Very Rev. Fr. O^Grady, S.C. Thfe solemn blessing of the buildings and 
the chapel was presided over by the Most Rev. Dr. Gaughran, Bishop of 
Meath. 


c 
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The College is situated twenty miles north-west of Dublin, in a picturesque 
and healthy position, and within four miles of the historic Hill of Tara in a 
country that most have known many of the comings and goings of Blessed 
Oliver Plunkett, for his kinsmen still reside there. 

In 1926 the College was recognised by the Department of Agriculture who 
arranged to provide financial assistance towards the equipping of labora- 
tories and workshops and who also undertook to make certain annual pay- 
ments towards the cost of maintenance of pupils and employment of teaching 
staff. 



of opening 
of the Cdlege. Tne number of students has since steadily increased mid at 

ST coilV^tr 

teeffi remarkable development within such a shrat i)eriod 

es o 10 great popularity of the institute and marks the favour and 

SSeTr -T" -d public Ld". 

u Sv of “ ^®"^;dture. It proves that the Irish farmers are realising the 

of a scientific agricultiirai training for tlieir bo3’s. ^ 

«>' Depart, „c,U of 

^ O the present time witli remarkable success. Tliis second year’s pmircio 

pws extended taoilities to students desirous of building m, grata- 'oxpci-ionco 
and scenMc knowledge than codd norraUy be ac„*o,i ta a 
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Facilities are also given to students who, on having completed the ordinary 
course of instruction, wish to take an intensive practical course in specialised 
work, such as gardening, management of a dairy herd, production of highest 
grade milk, etc. The main subjects of study are agriculture, chemistry, 
botany, farm calculations and accounts, horticulture and bee-keeping, 
veterinary hygiene, zoology, car]>entry, forestry and surveying. The students® 
general education also receives attention, and great importance is attached 
to their moral and physical well-being. Religious knowledge is, of course, 
taught and is supplemented by the intensely Catholic atmosphere that 
prevails. Daily Mass, morning and night prayers and easy access to the Sac- 
raments provide a sound moi'al foundation Tor the young men of the future. 
Physical training is provided by way of outdoor games and other forms of 
recreation. The College can boast of two very successful football teams and 
both have figured in the county cham] 3 ioiiships. There are two handball 
courts, and in summer tennis is played. During the long winter evenings 
concerts, plays and ceiiidhthe are held. 

Qualified instructors impart instruction in Agriculture and allied subjects. 
Furthermore, these Instructors direct and are in charge of the practical 
training of the students on the farm and in the farmyard. A qualified 
horticultural Instructor is likewise responsible for theoretical and practical 
instruction in all branches of that specialised science. 

A highly desirable feature is that most of the stiideni.s attending the 
College return to farm their own holdings. Nevertheless, not a few find 
themselves placed in such remunerative positions as land stewards and farm 
managers. A number secure employment under the various schemes spon- 
sored by the Department of Agriculture. Otliers take up forestry, horti- 
culture or creamery work. A limited number Lave pursued advanced 
courses of studies including the B.Agr.Sc. coui'se at the National University, 
Dublin, and the Dairy Science degree course at University College, Cork. 

The College farm, comprising over five hundred statute acres, was all 
under grazing in 1023 and might be classed as typical Co. Meath land, with 
rich heavy soil. The change over from grazing to tillage took place gradually, 
much time and labour being expended on it. The drainage system of the 
vhole farm was minutely inspected and where necessary, repaired, and 
reiiew^ed. During the early years, the raising of fat stock was continued and 
tillage was carried on on a small scale. A considerable amount of the estate 
W'as let either as grazing or meadowing on the eleven months system but with 
the passing years the area so let was gradually decreased until 1932 when 
the whole farm was directly worked by the College authorities. 

The farm buildings existing at the time of the transfer of the [jixi»periy 
were found to be aliogelher inadequate and had to be rcmodclIecL A new 
and very modern cow’'-byre w^as creeled for the housing of the dairy herd 
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and a separate milking house and dairy conveniently placed and fitted out 
with the most up-to-date and hygienic appliances necessary for the produc- 
tion of Highest Grade Milk 'were also erected. Spacious hay-barns were put 
up in close proximity to the live-stock premises — ^the whole presenting a 
very compact and complete block of buildings. 

The entke College enjoys the advantages of electric light supplied by crude 
oil engines of adequate horse power. These engines also provide the motive 
pow'er for crushing and grinding, for working the milking plant and milk 
separator, and for sawing. A saw mill and wood-work rooms were erected 



Salesiau Agricultural College, Warrenstown, Meath — Milking House. 


at the outset and here much material has been prepared and work executed 
from the timber which grew in the College grounds. 

While the system of farming is mixed, consisting of tillage, beef-production, 
dairymg, sheep, pigs and' poultry-keeping, greatest attention is given to 
dairying. The present herd which numbers over eighty Tuberculin-tested 
bhorthorn and Freisian cows has been built up by careful grading and 
selrcting. A large portion of it comprises Registered pure-bred and Non- 
reaigree cows and their progeny. 

The herd of Irish Large White pigs is made up of animals of excellent type 
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and most of the female progeny is disposed of for breeding purposes. Some 
premium boars are distributed under the Department’s live stock schemes, 

A small flock of Roscommon ewes, crossed with an Oxford ram, is kept. 

There is an extensive poultry section composed of the best breeds numbering 
upwards of two hundred hens and one hundred ducks. 

The area under tillage has been gradually increased and now exceeds 
200 acres. Wheat, oats, barley, flax, field beans, potatoes, sugar beet, 
mangolds and turnips are grown. The increase in the tillage area which 
coincided with the gradual increase inmumbers of different classes of farm 
stock, necessitated heavy expenditure on tractors and othei i/pdern machinery 
or cultivation and harvesting. # 

Pit ensiling of grass, oats and vetches was initiated successfully. Three 
silos are now in regular use, the capacity of the largest being 200 tons. En- 
silage, together with the large area of root crops, cabbage kale, and catch 
crops, ensures a generous supply of nutritious food dairy cows and 

younger cattle during the winter and spring months. ? 5^ ntly, owing to 
the prevailing shortage of imported feeding stuffs for pigs and poultry, a 
potato silo has been erected. Holding as it does over 18 tons of cooked 
potatoes it has already proved a great acquisition. 

Grassland receives careful treatment, draiiiage is carried out where 
necessary, and each year a portion receives manurial treatment according 
to its requirements. Rotational grazing has been the practice for many years. 

When the estate was taken over in 1923 the garden, which was two statute 
acres in extent, was in a very poor state of cultivation. It had, therefore, 
to be trenched and manured throughout. The few existing fruit trees which 
were badly diseased were removed and suitable varieties of apples and bush 
fruits planted. A hedge of Cupressus Macrocarpa was planted enclosing 
the garden on three sides. In the summer of 1928 the greenhouse was taken 
down and a new one erected. A second and larger house was erected in 1931. 
Both of these houses are devoted to the cultivation of tomatoes during the 
summer and to chrysanthemums during the winter. In 1931 an additional 
two statute acres of ground adjoining the garden was enclosed. This was 
cropped with potatoes the first year and subsequently planted with apple 
trees. The entire four acres are now intensively cropped — ^there being a 
continuous rotation of vegetables, early potatoes and catch crops. A section 
of the garden is set aside as a nursery for the growing of forest trees and these 
are planted out in the woods and other parts of the estate. Two thousand 
trees were planted put during the past season. 

The grounds adjoining the house were cleared and laid out tastefully. 
A portion of the site was planted with evergreen deciduous shrubs, including 
species that flower at different periods of the year. 
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It may be of interest to give here the daily routine. With the exception 
of tlie few w^ho help at the milking the students rise at 6.4<5 a later assisting 
at !^iass and morning prayers in the college chapel. Breakfast is at 8 a.m.^ 
and classes commence at 0.15 a.m. Work in the classrooms continues 
until 12.25 p.m. with a short break at 10.45 a.m. Dinner follows at 12.30 p.m. 
At 1.30 p.m. the students are detailed for various duties on the farm, in the 
farmyard^ in the garden and carpenter’s shop under the supervision of the 
Instructors. Practical wwk ceases at 4.20 p.m. and tea follows at 4.30 p.m. 
after which there is recreation until 5.30 p.m. when the students return to 
the classrooms for study until 7.30 p.m. The period following supper which 
is at 7.30 p.m. is devoted to readmg.or recreation and the day is brought to 
a close by night prayers at 9.0 p.m. 

The iiiipoitance of Agricultural Colleges such as Warrenstown is recognised 
by ail progressive countries to-day. Our epoch is essentially one of commercial 
enterprise and keen competition. Old and easy-going methods must !>e 
abandoned, and the newest discoveries of modern research and investigation 
must be adopted, especially if we are to hold our own in the Agricultural 
field against alert and highly efficient competitors. 
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GRASSLAND AND GRASSES IN CO. KERRY 

BY 

D. O’Connell, B.Sc,, A.R.C.ScJ., 

Instructor in Agriculture, Co. Kerry. 

Grass in its natural or green state, in the form of hay, or to a lesser extent 
in q.lie form of ensilage, lias always been, and is likely to remain one of tlic 
most important crops in this country. The* area under grass and hay is 
normally somewhere in the neighbourhood of ten million acres, while the 
area under all other crops is about one and oiie-Iialf million acres. Even 
in the best tillage districts, and on highly cultivated farms, the proportion 
of grass to all other crops is from 30 to 60 per cent,, while in some other 
districts, until recently at least, the proportion under grass was^ practically 
100 per cent. The bulk of our store cattle, beef, milk and milk products 
and practically all our mutton are derived from grass while our young 
horses, and to a lesser extent our working horses, at certain times of the year, 
arc largely dependant on this form of food. 

It is not the purpose of these notes to raise the question of tillage versus 
grazing, the questions of reclamation, or iJie breaking up of the rich fattening 
lands of the country. Under any and every circumstance, with even tlie 
most extensive schemes of cultivation, grass and hay, liaving regard to our 
climatic and other conditions, will always play an important part in the 
national economy. Taking the position as it is, and assuming that by any 
means the value of our hay and pasture lands could be improved by as little 
as a nett 10/- per acre, the national income would be improved by five 
million pounds annually. 

Much of our pasture and meadow lands could be improved by drainage. 
Much good and valuable land is at present incapable of drainage and will 
remain so until the main waterways of the country are opened up. In 
this connection many useful recommiendations are made by the Drainage 
Commission, which reported in July, 1940. 

Land that is water-logged cannot, in the case of grass any more than in 
the case of other crops, give the best results, no matter to what other treat- 
ment it is subjected. Pending a thorough and comprehensive drainage 
scheme, there are large tracts of grass lands in this country that could be 
greatly improved by opening up existing dykes and by shallow surface 
drains made by the ordinary plough in the direction of the fall or slope. 
In Kerry, as in other counties, attempts have been made to introduce the 
system of mole drainage, but with little success. This was primarily due ’ to 
the fact that the operation was always undertaken in the winter month 
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wlien conditions for doing tlie work properly were most unfavourable. If 
this system is ever to be a success, it should be undertaken in an organised 
way by skilled workers and preferably during the period from March to 
October, 

Liming is another means of improving both the quantity and quality of 
grass, and, next to thorough drainage, gives the most lasting results. In 
Kerry the results from a proper course of liming are truly remarkable, and 
in some cases almost incredible. This is largely due to the high acidity of 
practically all kinds of soils in the country. Tests have shown that except 
in a few coastal sandy areas, the soil is highly acid, a condition as frequently 
associated with the so-called limestone soils as in the other districts. Sea 
sand, which is used to a considerable extent in some coastal areas, has given 
results in counteracting soil acidity which compare very favourably with 
those obtained from applications of lime. Farmyard manure and good 
compost, where available, are of no less importance in improving the quantity 
and quality of grass. 

In all districts artificial manures play an important part in hay and pasture 
improvement, and of these phosphates are the most important. In Kerry 
soils, Superphosphate shows beneficial results for two or three years at most, 
Basie Slag for three or four years, and Mineral Phosphates up to seven years. 
Potash manures, as a rule, show little results in pasture and old meadow 
lands, but applications of nitrogenous manures show immediate improvements 
which are, as a rule, short lived. Plots dressed with Sulphate of Ammonia 
in almost all cases quickly show a marked deterioration in both the quantity 
and quality of the grass, even in cases where phosphates have been applied 
at the same time. The increased growth of Bent grass where this fertiliser 
has been applied is a marked feature, especially in average and poor soils. 

A simple and inexpensive way in which pastures and old meadows can be 
greatly improved is by periodic and thorough harrowing when the earth 
is dry and bare of grass. This can be done with the tine, disc or even the 
spring-tooth harrow^ or a heavy harrow specially made for the purpose. 
This operation, which must be drastic to be effective, removes moss, breaks 
up the old mat, assists in the decay of much dead vegetable matter and 
allows air and moisture to reach the roots of the herbage. The beneficial 
result of this operation generally shows itself by a thickening and better 
growth of the finer quality grasses. 

With regard to the management of the grazing animal, the best feeding 
respite are obtained ^ if the pasture is not grazed too bare or close at any 
^ , A I system of rotational grazing, where practicable, by which fields 
’ '.and rested alternately, adds considerably to the feeding value 

ItfP- of “pastme 
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There is one aspect of the grass and hay question that has so far not received 
the attention it deserveSj and that is the question of seeding and seed mixtures. 
In no other instance in Agriculture, is there such a gap between scientific 
and technical knowledge and teaching, and practical results in the field. 
Indeed in some cases, grasses which are classed as good ” are in some 
districts comparatively or absolutely useless, while some of those classed 
as useless ” or “ inferior ’’ are in practice the most valuable we have. 
The reasons for this state of affairs are many, but the chief one is that nearly 
all exposed soils will naturally become covered with those grasses or other 
plants best suited to the conditions, and, in the case of grass-seed mixtures 
as distinct from the seeds of other crops where the failure to get a good 
braird is a very serious matter, little or no notice is often taken of the herbage 
that develops from the seeds which are sown. Other reasons are the variation 
in soils and climatic conditions which requhe different mixtures. Until 
comparatively recent times the bulk of our information on this subject was 
derived from sources outside this country, where agricultural and other 
conditions were different. Even at the present time farmers are too prone 
to look for this information in seedsmens’ catalogues. Many of these are 
helpful, but the information they contain is often unintentionally misleading 
and unsuited to local conditions. It is also common, even at the present day, 
for farmers, when about to lay out land, to seek the advice of merchants 
and their assistants as to the kinds and amounts of seeds to sow. Farmers 
themselves should be the best judges in this very important matter, but until 
they are able to identify the common grasses and clovers at least as well as 
some of the other useful common plants that thrive in their pastures and 
hay, they can never hope to be in a position to know what is most suitable 
for their individual requirements. 

The identification of grasses, clovers and other field plants is a branch 
of Agricultural Education as interesting as it is useful, that could with great 
advantage receive special attention in schools where Agriculture and Rural 
Science are included as subjects in the curriculum. Specimens to work on, 
either as mature seeds or the plants in the herbal or flowering stages, are 
always easily available for the purpose- 

The term ‘‘ grass ” is used in a rather wide and loose sense. Grass as we 
know it, is made up largely of species of the grass and clover families with 
a mixture of many pther plants. 

The grass family {Gramineae) comprises one of the largest orders in the 
vegetable kingdom. It comprises about 8,600 species belonging to 310 
genera. To this family belong aE the grasses in our hay fields and pastures, 
aU our cereals (including maize and rice) and such plants as bamboo and 
sugar cane. 

The clover family {Leguminosae) comprises a still larger number of species 
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—about 7,000 — rangiag in size from minute herbs to large trees. To this 
family belong all our clovers and such plants as peas, beans, lentils, and 
retches, all of which provide an abundance of food for man and fodder 
for stock. 

With regard to the utility of grasses and clovers the only ones that might 
be classed as useless, are those that will not grow under certain conditions, 
or if they do grow, will fail to survive sufficiently long to be of any practical 
value. Meadow Fescue {Festiica pratensis) is usually referred to in text 
books as one of our best perennial grasses but in practice it will not survive 
long in many districts or in the pocfreT soils. 

Yorkshire Fog {Holem lanatus) on the other hand, is usually described as 
a useless grass, but when it growrs as it does, in soils where the so-called good 
grasses will never establish themselves, it becomes a very valuable grass 
indeed. It is, in feet, incorrect to apply the term useless to any grass. 
Any of the grasses so described will at one stage or another in their growth, 
or at some season of the year, be readily eaten by livestock. In this connec- 
tion it might be mentioned that there are thousands of cattle and sheep 
raised in Co. Kerry, many of -which scarcely ever know the taste of the so- 
called good ’’ grasses. Our only native breed of cattle— the Kerry — with 
its many good qualities is a case in point. These animals in their native 
surroundings live to a large extent on nothing but the “ poor ” grasses and 
coarse herbage of all kinds. ' 

It is not the object of this article to encourage the sowing or cultivation of 
the so-called inferior grasses, but rather to try to answer the question as to 
what is good and what is inferior under a particular set of conditions. In 
this connection the following brief notes on the habit of growdli of some of 
the commoner grasses and clovers with particular reference to survival or 
otherwise may be of interest. They are the result of observations made 
under more or less natural conditions on the produce of seeds sown alone 
or as mixtures in ordinary farming practice, especially in the southern portion 
of the County Kerry, 

Italian Ryegrass {Lolium italicum ). — ^The value of this grass for hay and 
green feeding is w'-ell-Imo-wn. Except in rich soils or where well-manured 
the crop, even in the second year in hay or pasture, is thin and patchy and by 
the third year lias usually given w^ay completely to other grasses and plants. 

Perennial Ryegrass [Lolium perenne).—ln good soils this species may 
last for three or four years but in the poorer soils it usually disappears after 
the second year. 

MeapOw Pkscue (Festuca pratensis ), — Grows naturally to some extent 
in in a f w areas,, but not in. sufficient quantity to be of any special 
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value. Sown alone in average soil, it brairds vigorously but does not succeed 
ill getting beyond that stage and rapidly gives way to the poorer grasses. 
Sown in mixtures it is of no consequence in either hay or pasture in ordinary 
rotational farming. 

Timothy {Phleiim praiense ), — Timothy grows naturally in some soils but 
not in sufficient quantity to be of any great value. When sown in mixtures 
in the better soils it docs well for a few years but in the poorer soils under 
ordinary conditions the yield of forage from it is negligible. 

Meadow Foxtail (Alopecurus pralensisy , — ^this plant is found growing 
naturally in some permanent pastures and headlands. When sown in seed 
mixtures in the ordinary way it seldom or ever contributes materially to 
the \^alue of hay or pasture. 

Cocksfoot {Bactijlis ghmerata) grows naturally in good permanent pas- 
tures, in headlands and in shady places. Sown in the ordinary way in seed 
mixtures, at the rate of 7 or 8 lbs. per statute acre, it gives a good return 
ill hay and in grass for a year or two, or longer, in the better soils. In the 
poorer soils it usually disappears after two or three years. 

Chested Boost ail (Cy nosums cristaliis ). — This vspecies grows naturally 
in nearly all soils, but in some districts it grows to such an extent that it 
predominates over all other grasses. In these cases there is no necessity 
to include it in a mixture, but in the districts and soils, where the natural 
growth is less vigorous, it is a valuable addition to a seed mixture. 

Rough-Stalked Meadow Grass {Poa When sown in mixtures 

this grass gives a good return on the richer soils. On the poorer soils it is 
of little importance as a Iiay or pasture plant. 

Yorkshire Fog {Holms lanaius ). — This grass grows practically everywhere 
and under all conditions. It grows particularly well in boggy and reclaimed 
soils, where very few other grasses wull grow. In such soils it gives an abundant 
hay crop, and in pastures it grows practically the whole year round. Both as 
hay and pasture it is readily eaten by live stock. 

Sweet-Scented Vernal {Anthoxanthum odoratum ), — This grass grows 
in almost all soils under natural conditions. In the dry and light soils it 
forms the bulk of pasture grasses. It is readily eaten by stock in hay or 
pasture. 

Bent Grass (Agrostis ), — This grass, of which there are many species, 
grows vigorously in a variety of soils and in many cases it predominates over 
all other plants. Its presence under such conditions is a sure indication of 
lack of Lime. As already mentioned, its growth is encouraged by sulphate of 
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aiBmomia, but it disappears as if by magic in most cases where dressings of 
lime are judiciously applied. During the summer months livestock largely 
refuse it but in the winter months it is readily eaten on the ground^ while 
in the form of hay it appears to provide very useful fodder. 

Tall Oat Grass (Avina elatior ), — This grass grows naturally in abundance 
in fences^ headlands and waste plains. Sown in mixtures in the ordinary 
rotation it is of very little value in either hay or pasture. 

There are many other natural grasses and plants not of the grass family 
(but not including clovers) common in pasture and old meadows^ which 
contribute to their feeding value, but at the moment no useful purpose would 
be served by even a short reference to them. 

THE CLOVERS: 

Reb Clover {Trifolium praiense ). — Results from ordinary red clover in 
mixtures vary considerably even where conditions appear to be similar 
In some cases it grows vigorously while in others it fails to become established 
particularly in first-crop aftergrass and it often grows so vigorously that for 
a time it overcomes everything else but in ordinary rotations it seldom lasts 
into the second year. 

Montgomery Red Clover. — Results from this are also very variable. 
Like ordinary red it will at times temporarily crowd out everything else and 
just as quickly disappear. In no case examined did it appear to be of 
a perennial or lasting nature. It is, however, a very valuable addition to 
a seed mixture under conditions where it becomes established. 

White Clover {Trifolium repens ). — Ordinary white clover lasts for only 
one year as a rule but the wild white variety which is more permanent is a 
valuable addition to a seed mixture. In nearly all cases ivhere sown in non- 
boggy soils it improves the pasture very considerably. 

Alsike {Trifolium hyhridum ). — ^This variety behaves much like ordinary 
red clover but its growth is less vigorous. 

While on the subject of clovers the statement is often made that they 
will not grow on acid soils, and that their absence is an indication of want 
of lime. This is very far from the trutifi, as far as Co. Kerry is concerned. 
As already stated, most Kerry soils are highly acid, yet a native or indigenous 
white clover grows in almost all earthy soils, and often in boggy soils as well. 
There is also an indigenous Perennial Red Clover but this is not so vigorous 
or widespread as the white. This is a problem which seems to provide scope 
for further investigation on both scientific and practical lines. 

Farming**’ — I t would be almost impossible at the present time to 
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discuss the subject of grass without some refereace to Ley Farming, Much 
is being said and written on the subject, but it is well to realise that the system 
has its limitations. From what has been said about the grasses and clovers 
above, it will be seen that in large areas, the tendency is for pastures to revert 
quickly to their original, or native herbage, no matter w^Iiat mixture of grasses 
has been sown. In one trial of direct seeding carried out this season, without 
any nurse crop in fair average arable land, where the work w^as done in a 
satisfactory manner, the results so far, in grass production, have not been up 
to expectations. In this trial the cost worked out at £3 5s. Od. for seeds, and 
£l 10s. Od. for labour per statute acre, or a total expenditure of £4 15s. Oci 
No lime or manure of any kind was applied, but if this were done the cost 
per acre would be very high indeed. This result suggests that in the parti- 
cular case referred to, much better results would have been obtained if the 
amount expended on breaking up and reseeding had been used in treating the 
existing ley as previously described, i.e,, harrowing, liming and manuring. 

That there are many cases in the poorer soils where the land could be 
improved by drainage, liming and tillage, and seeded down with a suitable 
seed mixture there is no doubt. This procedure is not uncommon in County 
Kerry and there is nothing new or strange about it. The outstanding problem 
however, is to ascertain what is a suitable seed mixture in these and other 
cases. This is not a simple problem. It can be solved only by a combina- 
tion of scientific and practical work of an experimental nature, having 
complete regard to local conditions and requirements, rather than to 
conditions which obtain in other countries. 

Under our present system of crop rotations, in many cases where land is 
laid out with mixtiires often recommended, or where as very often happens, 
only heavy seedings of the Ryegrasses and Red Clover are sown, there is 
a gap in production between the disappearance of the sown species and the 
growth of the native grasses. How this gap could best be filled in is a matter 
of great importance over large areas of County Kerry. 

It only remains to add that much useful work in connection with the 
cereals, grasses and other plants has been, and is being done at the Plant 
Breeding Stations. An extension of this work, as far as the grasses and 
clovers are concerned, to local areas, where as already mentioned, conditions 
may be very different, is a question worth serious consideration. This is a 
matter which farmers in their own interests in the districts concerned should 
be prepared to take up and pay for, if necessary* Kerry, through its County 
Council and County Committee of Agriculture, has not been slow to raise 
money for other Agricultural Schemes, when it was realised that they were 
for the benefit of the farming community. Once the importance and necessity 
for further local research and experiments, with a view to improving the 
pastures and meadows of the county are fully realized, it is quite safe to 
assume that the matter will be dealt with in the same liberal way. 



280 


SOME FACTORS INFLUENCING LODGING 

IN CEREALS 

Broadcast Talk given by P. T. Carroll, M.Sc., B.Agr.Sc., Plant Breeding 
Division, University College, Dublin, on Saturday, 8rd April, 1943. 

The standing power of tbS stem or ‘‘strength of straw” in cereals is 
second only to yielding capacity in economic importance. The factors which 
operate in causing lodging have for many years engaged the attention oi‘ 
the plant breeder, chemist, agricultural engineer and farmer alike, and 
numerous theories have been put forward as to what may cause a weak 
stem. Lodging, or the “ laying ” of the stems takes different forms, and 
in this country it generally occurs at the critical stage of shooting or caring 
following a spell of rain. A heavy crop is often “ laid ” by wind and rain 
and vlicn this happens the expense of harvesting, the loss of grain, and 
the deterioration in the quality of the grain leave a smaller ])roiit than 
tliat from a crop vriiich was very much less in bulk. Varieties of the cereals, 
wheat, oats and barley of high yielding potentiaiitics exist, and extremely 
high yields have been obtained under conditions of mercased soil fertility 
and fav'oiirable climatic conditions but the limit is set by the ability of the 
straw to remain erect even under short periods c^f adverse conditions. 

The fact that the environment greatly inlliienccs the degree of lodging 
of a particular variety makes it harder to evaluate “ strength ” in straw. 
Varieties which are reputed to be “ Strong Strawed ” and “ Weak Strawed ” 
Iia\’'e been produced, but the kiiowdcdge of the factors responsible for these 
eonditioiis is in many cases at variance. 

Many investigators have found seme character or association of characters 
which act as an index of strength of stravr, and the plant breeder has to be 
eenstantly on the look-out for these eharacteis in order to evaluate his new 
Inbrids, selections and strains, as to iheir standing abilit}^ as parenthood 
in cereal breeding is a factor for cither improvement or retrogression as 
ill any other life process. 

Apart from conditions of soil and season the factors which seem to exert 
the greatest influence on the standing power of cereals are — the variety, 
time of sowing, thiekness of seeding, depth of sowing, disease and manuring. 
Tlie cereal plant has to be considered as consisting of twm portions — the stem, 
together with its leaves, and the roots. The stem consists of a number of 
hollow segments of increasing length from the base upwards. The low^cr 
ones are very close together, and give rise to numerous roots and side shoots 
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or tillers. Tlie arrangement in tlie form of a hollow tube strengthened bj~ 
partitions at increasing heights from the base allows far more efficient use 
to be made of the available material to strengthen the stem than if it were 
of solid construction, but so advantageous is this piinciple that it may be 
carried to dangerous limits iii_ varieties which are not naturally short strawed 
and tend to grow too tall in proportion to the thickness of the stem when 
grown under conditions of increased fertility. Naturallyj the nature of the 
base of the stem is important, as mechanical principles demand that the 
stem from above downwards should be proportionately thick and have 
thicker and firmer walls. 

The germinating grain from which the ])lant arises does not give rise 
to the main rooting system of the plant, but produces a small number — not 
exceeding five or six in oats or wheat of short white roots which remain 
unbranched for some time. These are known as the primary or seminal 
root system. The plumule or shoot grov/s upwards and as the young plant 
develops, side shoots or tillers ‘are foimecl, and at about the same time, 
or in some cases, earlier, the secondary or main rooting system is produced 
from the lower nodes of the stem. These are generally found about an inch 
below the soil surface, but their actual depth is to some extent influenced 
by the environmental conditions. Shading and a comparatively high tem- 
]}erature favours the formation of root crowns very close to the surface, 
while bright sunshine and cold wcatlicr conditions have the opposite clfect* 
Oats, therefore, sown early under cold bright conditions will have deeper 
secondary or main roots than when sown late, especially if iiic weather is 
dull at the tillcriiig stage. 

Some farmers who have had I rouble from lodged .crops a!*e under the 
impression that deep sowing will, b}^ providing a deeper rooting system, 
enable the crop to stand well, but this is not so. Tlie secondary formation 
of the main rooting system is near the soil surface depeiiding on the light, 
temperature, and soil moisture conditions prevailing. Deep sowing is, 
therefore, ineflcctive in preventing lodged crops, and indeed it is inadvisable 
to sow deeper than about 2| inches. Crops grown in rich soils generally 
have roots that are shorter, more branched and more compact tlian those 
grown in poor soils. 

If the plant is to provide good anchorage ^and penetrate the mu oral 
resources of the soil it is necessary that the farmer should manipulate that 
portion of the plants’ environment' — ^the soil, which k the only part under 
his control, to the best of his ability — ^to provide a firm seed bed, to avoid 
rraterlogging so that the plant ■will have sufficient air and moisture to pro- 
duce a sturdy root and stem. A root system that suffices for a fine stem 
wliich bends easily in the wind may be insufficient if the stem is stiff and the 
pressure falls on the roots. 

On fertile soils, especially w'hcre the seeding is hcaiwg the young leaves 
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may grow so kxuriaiitly as to form a dense canopy, tlins tending to produce 
long, thin stems which go down badly at the ripening stage when the plant 
has attained its Ml growth, which is a change from the high protein content 
of the plant when the swollen cells of the stem help to keep it rigid to the 
mainly carbohydrate content of the ripe straw. 

The practice of “cutting back” over fertile brairds of oats with the 
mowing machine or thistle cutter, so as to prevent shading does not seem 
to be effective in pre Agenting lodging in rich soils, when the growth con- 
ditions subsequent to cutting are particularly fa^’^ourable and, in many cases, 
may result in ,a reduced yield if not done in time before the main shoots 
or tillers are injured in the operation. In cases where cutting is done early 
and the Aveather conditions are dry subsequent to cutting, growth is retarded 
and lodging often prevented or greatly reduced. This reduction in foliage 
seems to reduce the size and extent of the root system, thus slowing up growth 
especially Avhen the moisture content of the soil is lowered. 

Early maturing short straw^ed varieties are to be preferred for sowing 
under conditions in -which there is a danger of lodging, as by being fit to 
Iiaiwest early they escape the bad weather of a late wet season. Such vari- 
eties are aAmilable, and as the capacity to produce a strong stiff stem is 
essentially a varietal characteristic it is imperative that only those varieties 
or strains should be sown when a cereal has to be grown under conditions 
wdiere there is the danger of a lodged crop. 

The rate of seeding depends on many factors, the quality of the seed, 
the condition of the soil, and the extent of the possible loss due to disease, 
birds, etc. For oats, a seeding of 14 to 18 stones — ^wheat 18 to 15 stones, 
depending on the size of the grain, and for barley 11 stones per statute acre 
is sufficient when sown ivith the corn drill, but farmers may well be guided 
by local experience in this matter, and nothing is to be gained from too 
heavy a seeding rate, other than the danger of a lodged crop. A good crop 
of wheat will carry 300 ears per sq. yard, and Amrieties which have the 
capacity of “ tillering ” or “ stooling ” well do not need to be sown as thickly 
as those wdiich produce fcAv erect shoots. Potato oats is remarkable in this 
respect. 

As with all crops a rotation should be followed, and the same cereal should 
not be groATO continuously on the same land or root-rotting fungi which cause 
disease AAill preA'ail and increase and thus, endanger the standing power 
of the crop. This applies particularly to wheat and barley as both suffer 
from “ Take- All ” disease. 

We now have available in this country supplies of good sound healthy 
seed' of short stm-wed, high yielding big, grained types of the cereals, and I 
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will mention those varieties or strains which it is desirable to sow on fertile 
soiisj where there is the danger of a lodged crop : — 

Wheat : Of the winter varieties : — 

Pajhjerg — of Danish origin, a heavy yieldcr, produces a short lodging 
resistant straw, and is the best suited for growing on rich soils. It should 
not be sown later than the first w^cek in Februar>T 

Wilhehnina^ Million or Allied varieties — ^produce longer.straw than Pajbjerg 
on rich soils but stand 'well unless sown under conditions of extreme fertility ; 
can be sown up to the third ^veek in Fcbruaiy. 

Desprez 80. — An early maturing variety, may be sown with safety up to 
the middle of March. Owing to its short, stiff straw it is very suitable for 
cultivation on heavy rich land. 

Yeomcm 1/. — Stands better than cither Willielmina or Squarehead's 
Master, but is not altogether as hardy. It is only suited for cultivation on 
rich, clean soils. 

The best Spring variety to resist lodging is Atle. It is of Swedish origin 
and produces a short, sturdy straw ; it is high yielding, of good grain quality 
and may be sown up to the second week in A])ril. 

Ill eases where sowing has to be delayed jor any reason i!ie variety April 
Red, though not normally a good standing variety owing to its long, thin 
straw, has prcjdiicecl good crops wlicn so^r^i up to the third ■week in April. 

Oats : The varieties of oats most suited for cullivalion are 

Glasnevin Airdri— Of Irish origin, derived from a cross bctivcen Victory II 
and Glasneviu Sonas, resembles Victory II in habit of growth. Its straw is 
of medium length and it rijiens a little later than Victory, but is lodging 
resistant and is the best variety now available for cultivation on rich soils. 
It produces a cream coloured plump grain somewhat smaller than Victory II. 

Glasmvin Success, — Of Irish origin, derived from a crossing between Victory 
and Record. Is suited for sowing in late districts as it ripens early, produces 
a short straw of high tillering capacity, but produces more infertile grains 
than Aidri. 

Potato (Jrdee), — This is a distinct strain of potato oats of Irish origin, 
highly resistant to lodging, it ripens early, produces a well-filied plump 
gTain, white in .colour, and yields well, and is remarkable for its high tillering 
capacity thus making it particularly suited for exposed situations. In dis- 
tricts where Potato Oats have been grown, growers should cndcjivoiir 
oblaiii this particular strain. 


1) 
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Tlie oat crop most likely to stand well on land into which a rich turf has 
been ploughed is an early maturing strong strawed variety of which a com- 
paratively light seeding of well-graded seed is sown early. 

There is now no necessity to recommend foreign oat varieties to the Irish 
farmer as none of them has proved as suitable for general cultivation on rich 
soils as the varieties mentioned. 

Barley . — Because of the scarcity of feeding stuffs and the fact that barley 
is an even better food for pigs and poultry than oats, more of it should be 
grown w’henever possible. The now well-knowm variety, Spratt Archer, is 
the most suitable one for average soils of good fertility. It stands well 
when fully ripe and is also the variety most suited to the brewing and dis- 
tilling industries. For rich soils on wdrich it is contemplated to grow^ barley, 
the tw^o Danish varieties, Kenia and Maja, are particularly suitable. These 
are not good malting barleys and should not be grown for this purpose. 
The standing quality of Kenia is a noteworthy characteristic. 

The breeding and selection of eaidy maturing, lodging resistant high 
quality strains of the cereals is being further continued, and the best way 
in -which this can be done is to sow^ the single plant progenies under condi- 
tions wdiicli arc likely to produce lodging. A heavy top growth is encouraged 
by frequent hoeing, etc., and harvesting is delayed until full ripeness is 
obtained. Many varieties or strains w'hich are otherwise excellent but in 
w’hich the straw breaks down when xipe are obtained, and are obviously 
unsuited for cultivation in this country where the climatic conditions often 
render it necessary to delay liarvesting operations for several days after 
the crop has become ready for harvesting, and it is a real test of the breeder’s 
ability wdien he recognises the defects of an otherwise good looking strain 
that proves to be only of mediocre standing capacity. 

To conclude, I w^ill summarise some of the factors which may influence 
lodging and how^ it may be avoided. 

(1) The capacity to produce a stiff straw is essentially a varietal character- 
istic, therefore, only those varieties or strains which are reputed to be strong 
strawed should be sowm under conditions of soil fertility where there is 
the danger of a lodged crop. Such high yielding varieties exist. 

(2) Katurally short strawed varieties, which are not likely to outgrow 
their proportions under fertile conditions so that the internal development 
and strengthening of the whole length of the stem can take place early and 
^adually which is necessary to support the increasing weight of the stem, 
resist ^unfavourable conditions better than those which shoot up rapidly. 

(S) Varieties which fail to stand erect after full ripeness has been attained 
flxrough a natural bending of the straw should be avoided.' 



285 


(4) Lodging may result from uprooting of the plants in a rainstorm, there- 
fore, sturdy root growth should be promoted by providing a firm seed 
bed and avoiding stagnation. 

(5) The idea that deep sowing by getting the upper inches of the soil to 
take the bending strains of the stem will prevent lodging is false as the main 
rooting system forms near the surface depending on the temperature, light 
and soil moisture conditions, and it may only lead to the production of weak 
roots. 

(6) Overseeding is of no advantage as by ihe production of a dense canopy 
of leaves weak overgrown stems may form, thus increasing the danger of 
lodging. 

(7) When cutting or topping has to be resorted to, care should be taken that 
it is done in time before the main shoots are too far advanced, otherwise 
a decrease in yield may result. 

(8) Early maturing varieties have certain advantages under fertile con- 
ditions— by being ripe early they escape what may be a late harvest. 

(9) Avoid ihe increase and spread of root rotting fungi responsible for root 
rotting diseases by not growing the same cereal too often on the same land ; 
thus, follow a rotation. 
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THE BREEDING OF GRASSES AND 

CLOVERS 

Broadcast Talk given by B. Cbombie, M.Sc., B.Agk.Sc., Plant Breeding 
Division, University College, Dublin, on Saturday, 10th April, 1943. 

The scientific breeding of grasses and clovers is a comparatively new 
development. It is a young branch of the science of genetics, itself a modern 
science. Although some of the herbage species, notably ryegrass and red 
clover, had been roughly subdivided into local types as early as the beginning 
of the nineteenth century, it was not until after the Great War of 1914-18 
that these species received the careful attention to which they were entitled 
by virtue of their agricultural value. In this connection it must be emphasised 
that grassland research should be carried out within the country or region 
it is to serv^. This applies especially to the breeding of improvx^d types of 
grasses and clovers. Such pedigree strains, if they are to attain to their fuU 
potential prodiictivit}', must be well adapted to the local conditions of soil 
and climate and must be highly resistant to the attacks of local pests and 
diseases. A strain wiiich surpasses all others on its natwe soil may ncd. 
do equally well in a foreign country. Hence the necessity for national 
herbage plant breeding stations. 

The average pasture is composed of a medley of grasses, clovers and weeds. 
In really good pastures, weeds and inferior grasses are practically absent 
and only the best grass and clover species are represented in the sward. 
Therefore, in our plans for better pastures we need consider very few species 
of grasses and clovers. To be exact we can clo quite well with three species 
of grass, namely, ryegrass, cocksfoot and timothy, and tw^o species of clover — 
red clover and white clov^er. As these arc the only species on our present 
breeding programme they are the only ones I will deal wdth in this talk. 

Each species of grass and clover v^aries as much within itself as do the 
cereal species — wheat, oats and barley. Take, for example, cocksfoot. It 
is possible to breed as many strains of cocksfoot as there are vnirieiics of 
wheat or of potatoes. Some of these be giant plants — to 6 ft. high. 
Others on equally fertile soil are dwarf — ^not more than 2 or 3 ft. high. Some 
have dark green leaves while others are light green in colour. The majority 
are upright in growth habit while some are open in the centre or even lie 
squat on the ground. Some direct their energies to the production of a gi'eat 
mass of nutritious leafy growth, w^hereas others produce little leaf and quickly 
win, up 'to unplatable woody stems. 
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It is seen tlicii that cocksfoot can vary in every conceivable feature — 
height of plant, colour of leaf, width of leaf, habit of growth and volume 
of leafage. In addition to these obvious botanical characteristics, it also 
varies widely in the following important agricultural qualities — disease 
resistance, length of seasonal growth, persistency or longevity and in the 
all-important attribute of yield measured in terms of quality as well as 
quantity. 

All the other species of grass and clover show an equally wide range of 
variation. In fact, throughout thcs^ s]>pr>ios it is almost impossible to find 
any two piaiils that are exactly alike., '^his extreme variability within 
the species is due to the fact that all these plants are for practical piirijoses 
self-sterile and are cross-fertilized in nature, the grasses being cross-pollinated 
by wijid and the clovers by bees. In this they differ from, the cereals vJiicli 
are self-fertile. Consequently, while a cereal variety can be raised from a 
single superior ])kiit and be absolutely uniform in every respect, a strain of 
grass or clover has to be built up from the combination of two or more 
desirable parent plants and must, of necessity, be more or less variable 
botanically. By careful breeding and selection, however, the plant breeder 
ensures that the new strain is reasonably uniform from the agricultural 
point of view and that it is suitable for the purpose for which it was bred, 
whether it be for ha}'" or pasture, temporary or peimancnt. 

The first step towards the development of an improved strain of grass is 
to assemble a number of promising parent plants in the form of a museum 
of living plants. We concentrate on leafy plants as the feeding value of 
leaf is far higher than that of stem* Such plants can seldom be obtained 
from commercial stocks wliere generations of seed production have unduly 
increased those stemmy plants giving a high seed yield at the expense of 
the leafy plants with a ii^hther low seed yield. While it is unlikely that we 
will obtain really good leafy hay plants from commercial stocks, it is almost 
impossible to derive good plants for permanent pasture from such stocks. 
Good plants for permanent pastures can be obtained only from the best 
permanent pastures. It is interesting to know that this truism was ap- 
preciated in Ireland more than a century ago. Old records show that many 
discerning farmers in those days collected quantities of seeds for their own 
use from their best old pastures, while a few in laying down new pastures 
resorted to the very laborious expedient of transplanting fragments of pasture 
sods taken from good pastures that were about to be ploughed up* 

We go, then, to the best permanent pastures in the country, preferably 
in early spring, and collect hundreds or even thousands of plants of the 
required species. These plants are taken to the research station, carefully 
separated and planted singly in small pots of soil that has been steam- 
sterilized to kill all seeds in it. After about two months they are planted 
hi the trial grounds as single plants spaced 2 ft. apart each way in rows 
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of ten plants to facilitate note- taking. Wild white clover plants obtained 
frcni oH pastures are similarly treated but are planted 3 ft. apart each way 
to allow^ them plenty of space to spread. As the short-lived species Italian 
ryegrass and red clover are not found in old pastures, parent plants of these 
species have to be obtained by selecting the best plants from established 
commercial stocks. Good plants of perennial ryegrass, cocksfoot, timothy 
and wild white clover may also be obtained by raising seedlings from seeds 
collected in good old pastures, or from seeds procured from suitable foreign 
sources. As soon as these seedlings are strong enough they arc planted out 
as already described. 

In the trial grounds, which must,jof course, be cultivated and kept free of 
w^ecds, the plants are kept under close observation for at least two years. 
During this period every single plant in the plantation is measured and notes 
are made on its appearance and rate of growth at every season of the year. 
Many of the plants succumb to disease or die of old age during this endurance 
trial. Of the survivors, very few, usually not more than 5 per cent, of the 
original number will come up to the standard of the breeder’s ideal. 

Vegetative parts of these selected fe-w are then taken into the glasshouse 
where they are potted m sterilized soil and subjected to a further trial 
I’hey are, in fact, pi’ogeny tested, that is, the plants are mated in pairs in 
ever}" possible combination. This is a delicate operation which must be 
performed with great care. Even in the glasshouse the heads that are being 
mated are protected after the operation by being covered with transparent 
paper bags to eliminate the possibility of contamination by stray air-borne 
pollen. The resulting seeds are sown later on and the families from the 
various matings are grown under careful observation. If any weakly or 
undesirable families are found, and this often happens, the responsible 
parent plants are discarded. 

The grass plants now reduced to perhaps 2 per cent, of the original number 
collected are at last used in the building of the new strain. They are grown 
side by side in a small glasshouse to ensure perfect isolation from foreign 
pollen. To prevent in-breeding and to maintain the vigour of the strain, 
it is desirable to have it based on about 20 parent plants if possible. By 
dividing these plants into several pieces, sufficient material is obtained to 
plant a glasshouse of about SO' x 10'. Such a house will yield frem 8 to 5 
lbs. of valuable seeds, wiiich can be used for propagation in the following 
year. They are sown in a well isolated field, at least 500 yards away from 
any place where other plants of the same species are likely to flower. The 
seeds are drilled in 2' row"s on a w^ell-prepared seed bed. By this method 
we can sow a statute acre with 8 to 5 lb. of seed and with cultivation and 
manuring it will yield up to the maximum. 

We get, say, 600 lb. of sead from one statute acre of this nucleus stock. 
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By adopting the drilling method we can sow up to 100 acres with this seed 
in the following year, taking care to keep it still in reasonably good isolation. 
The produce of this 100-acre area, amounting to some 25 tons of pedigree 
seed, can then be used partly for further seed propagation sown either 
broadcast or in rows, but it will mainly be used for the sowing down of pas- 
tures and meadows. 

The new strain is now on the market, but after the expenditure of so much 
time and trouble in its development cannot afford to leave it to its fate 
at this stage. It may be quickly spoilt in either of two ways, firstly by 
getting contaminated by the pollen of infea:ior types when in flowxr and 
secondly by the mechanical admixture of the seeds of inferior types due to 
carelessness at threshing. To maintain the purity and high standard of 
our pedigree strains, therefore, w’’e must exercise great care and vigilance 
in the matter of their seed production. 

This brings me to a consideration of the whole question of the production 
of grass and clover seeds in this country. We are already self-supporting 
as regards rye grass seeds and there is no reason why we should not produce 
at least a considerable proportion of our own requirements of other grass 
seeds, particularly cocksfoot and timothy. These seeds, like the ryegrasses, 
can be threshed by the ordinary thresher properly adjusted. The production 
of clover seeds is somewhat more difficult but should not be beyond our 
abilities. Clovers to set seeds must be cross-pollinated by bees, the white 
clover mainly by hoxicy bees and the red clover by the long-tongued bombus 
bees. As bombus bees do not appear in sufficient numbers till late June or 
early July, w^'e have to adjust the management of our red clover seed crop 
to suit them. Late flowering strains of red clover flower mainly in July, 
so that they come at the correct time for the bees. Early flowering broad 
red clover on the other hand flowers niiufli too early and has to be retarded. 
This is done by taking an early hay crop off it or a cut for silage early in 
June. The aftermath then grows rapidly and flowers in July. For the 
threshing of clover seeds a clever huller is necessary or, in its absence, a 
special clover attachment on the ordinary thresher. 

Pedigree strains of grasses and clovers are not bred for prolificacy in seed 
production but by judicious management and manuring they can be made 
to yield as much seed as the commercial stocks, without in any way impairing 
their high qualities. The following are the average yields of seed per statute 
acre that may be expected from pedigree strains of the leading grasses and 
clovers : — - 



lb. 

Italian Byegrass 

800 

Perennial Ryegrass 

600 

Cocksfoot 

600 

Timothy . . 

600 



2D0 

Ib. 

Red Clover 300 

Wild White Clover from old 
pasture . , . . . . 30-60 

Wild “White Clover sown for 
seed production . . . . 120 

At present we sow down about 800,000 acres to grass annually. When the 
present emergency is over there will be a greatly increased area going down 
to grass. This will cause a rapid increase in the demand for good seeds for 
much of the land to be sown will be good land and it would be deplorable 
to lay it waste by sowing it with bad seeds. Good pastures now being broken 
up can be re-made and made belter than ever in a single year by sowing the 
best strains and adopting proper management. 

Ail this envisages a great programme of seed production of the proper 
pedigree strains. To iiil our present reqidrements we need about 30,000 
acres under the production of grass and clover seeds. The actual production 
and processing of the seeds should preferably be carried out by co-operative 
societies of farmers as is the practice in the Scandinavian countries. This 
system coupled vntli a scheme of inspection and certificatioii similar to that 
which has made Irish seed potatoes second to none would inevitably be 
successful in the case of grass and clover seeds. 


In the foregoing brief talk I have endeavoured to outline the possibilities 
to be realised in the immediate future if we pay proper attention to the plants 
that make our pascures and meadows. The proposed seed production alone 
would be w'orth a considerable amount to our farmers annually, apart en- 
tirely from the enlianced value of our pastures. 
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A PEIS BEAIWNI BOYER ; ITS OCCURRENCE 
IN IRELAND AND ITS EFFICIENCY AS 

A VECTOR OF POTATO VIRUSES 

BY 

JAMES B. LOUGHNANE, M.Sc., B.Agb.Sc. 

Department of Plant Pathology, 

University College, Dublin 

Occurrence of Aphis rhamni in Ireland 

In the years 1988 and 1989 a survey of the aphis population of potato 
crops was carried out by the present writer (7) in certain seed potato dist- 
ricts in Ireland and it was found that the species Aphis rhamni occurred in 
1989 in large numbers in the Athlone district. This result prompted a wider 
search for this species in the midlands and a survey was made in 1940 and 
1941, of potato crops in this area. This examination, using the method 
employed in the previous survey (7), confiimed the findings of 1989 namely 
that A. rhamni occurs abundantly on potatoes in the Athlone district and it 
also showed that the species is present in significant numbers in other seed 
growing districts close by. 

The following table (Table I) shows the distribution of A» rhamni in the 
different districts in the years during which the survey was carried out. 
The figures for August only are given since it is apparent that this insect 
does not reach maximum numbers on potatoes until about the middle of 
that month. 


TABLE I. 


District 

Aphis rhamni per 100 leaves in A 

LUgUSt 

1988 

1989 

1940 

1941 

Tullamore 



21 

52 

Athlone . , 

— 

180 

184 . 

129 

Banagher . . 

— 

— 


122 

Nenagli . . , . . , j 

— 


9 

18 

Kilkee 

2 

18 

8 

4 

Donegal , . 

1 0 

0 

0 

— 

Athenry . . . ' 

0 

7 

— 

; 



It should be pointed out, however, that these figures are averages compiled 
from counts made in a number of different crops in each district. 

In individual crops however, the infestation was often much heavier than 
Table I would indicate. In many cases the crops were quite close to each 
other but nevertheless, there was a wide difference in the numbers of J. 
fhamni occurring in them. This variation is shown in Table II which gives 
the details of a survey made in the Athlone area on August 18th, 1939. 


TABLE II. 

Aphis Suevey in Athlone Area 18th August, 1939. 


District 

Situation 

of 

Crop 

Variety 

No. of 
leaves 
examined 

No. of 

Aphis rhamni 

Winged 

Wingless 

Athlone ; — 






Clonowji . . 

Low, boggy, 
sheltered 

Arran Banner 

50 

0 

141 

do. 

do. 

British Queen 

50 

0 

75 

do 

do. 

Arran Banner 

100 

0 

10 

Coroafulla 

do. 

Great Scot 

100 

0 

300 

do 

do. 

Skerry Champion 

100 

0 

168 

Bnimlosh . . 

Low, boggy, 
exposed 

British Queen 

110 

0 

56 

Golden Island . . ^ 

Sheltered 

Spry’s Abundance 

no 

0 

0 

Ballygowlane 

Low, boggy, 

Arran Banner 

100 

0 

83 

CloHboney 

Boggy, very 
sheltered 

Gladstone 

100 

0 

228 

Rooskagh . . 

V. sheltered 

Kerr’s Pink 

100 

0 

203 

Clonrolia . . 

V. sheltered 
Upland 

Arran Banner 

100 

0 

112 

Drum 

do. 

Kerr’s Pink 

100 

0 

81 


Variation in numbers was noticeable in other areas also, and was out- 
standing in the Tullamore area when crops examined 2 to 3 miles west of 
the town on 22nd August, 1940, gave no A, rhamni, while one crop of the 
Variety Skerry Champion ( = Buchan Beauty) 2 miles east of the town 
^ , ttaiffidned on the same day gave 58 winged and 584 wingless individuals on 
giving ah index figure of 5350 A. rhamni per 100 leaves. In 
feaves of the potato plant were dying as a result of the injury 





caused. Another crop in this area gave 120 A. rhamni on one leaf and 
although 100 leaves were examined in this crop, no more individuals of this 
species were found. This wide variation is a feature of infestations by A. 
rhamni and is difficult of explanation. Where potato crops occur in which 
the numbers of A. rhamni are high, it indicates that the primary host plant 
of the aphis is growing in proximity to such crops. Also it is apparent that 
the intensity of infestation depends in the first instance on the number of 
winged females from the buckthorn arriving in a crop and producing young 
there. Therefore, it would be expected that all potato crops situated equi- 
distant from a source of infestation wrouid be approximately equally infested. 
This does not how^ever, appear to be the case, and the variation does not 
appear to be due to the variety of potato grbwn, whether the crop is sheltered 
or not, or on the type of soil in wiiieli the crop is grown. 

Life Histoey of Aphis ehamni. 

As far as the writer is atvare J. rhamni does not overwinter in the vivi- 
parous state in Ireland and it is unlikely that it docs so since attempts to over- 
winter it in this state in a glasshouse were unsuccessful. The writer has not 
found it out-of-doors on any host other than the potato, but in experiments 
with it under glass found that it feeds on Bwne£L\ Plantago^ and Daiura 
Stramonium, It has been recorded on many host plants in America (8) 
including Chenopodium ; Beta ; Brassica oleracea ; Pragaria ; Plantago and 
Viola. It is said, however, to oviposit on the buckthorn tarn* catkartkus 
and E. frangidae) and to spend the greater part of the Summer on these hosts 
afterwwds flying to secondary hosts of which one is the potato. J?. caihar- 
ticus is said to occur in Ireland cliietiy by the lakes and rivers of the Central 
Plain and is very rare off the limestone (C). It has been recorded from the 
localities in which potato crops showing heavy infestations with A. rhamni 
w^ere found, while in areas where this insect was scarce or absent, the Buck- 
thorn is not known to occur. The writer has not had the opportunity of 
examining Rhamnus bushes during late Autumn or Winter in districts wdiere 
A. Rhamni occurs, but has followed in the glasshouse the life cycle of this 
aphis from the potato to R. cathariicus and back to potato. It would seem 
therefore, that the distxibution of A. rhamni in Ireland is connected with the 
distribution of its winter host, the Buckthorn. 

Distribution 

A, rhamni appears to have a wide distribution on potatoes being recorded 
from Great Britain, Germany, Holland and the U.S.A. It is said (4) to be 
one of the commonest aphids on potatoes in England, infestations being 
sometimes severe enough to cause leaf injury. In Pomerania this species is 
stated (B) to be the most prevalent aphis attacking the potato crop, while 
in America (9) it ranks third in its abundance on this host. 

Description (12) 

Ahte viviparous female. Green, head and thoracic lobes black ; a green 
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band on proiiotniii all green ; black ialerai abdominal spots ; black caiida 
and cornicles ; aiiiciiiiae deep bi-own, base of iii paler ; legs ycliowisli green, 
apices of femora aiid tibia dark and the tarsi. Eyes black. Antennae shorter 
than body ; segment i a little wider than ii ; iii longer iliaii iv, about as 
long as flagellum, ^\ith 10-14 round sensoria mainly along one side up to the 
apex, iv equal to v or a little longer with 3 to 6 sensoria ; v with 10 to S -hi 
and not quite tw- icti base of vi ; flagellum three times base. Rostrum to second 
coxae. Cornicles not quite to about as long as antennal segment v ; cylin- 
drical and imbricate, variable in length ; cauda aucuminate, not quite so 
long as cornicles, with a few long pale curved hairs. Abdominal lateral papillae 
pale, small ; each segment with a, few' median irregular rows of short hairs ; 
three large spots each side and a dark patch at base of cornicles caudad ; 
a dark area between cornicles and cauda and some dusky glandular areas on 
body. Length 1.4 to 1.7 mm. 

Apterous^ viviparous female, Palo green to pale yellowish green with some 
deeper green lines ; antennae same colour as body, apices dusky cornicles 
and cauda green or ^^ellow green, in some the cornicles slightly dusky at 
apices ; legs same colour as bod}-, apices of femora and the tarsi dusky. 
Ateniiae shorter than body ; i larger than ii ; iii a lilLle longer than iv" but 
now and then equal lo it ; iv slightly longer than v ; now and then equal 
to it, so that iii, iv and v are vsometimes equal ; flagellum about twm amd a 
half times base ; segments with a lew short hairs. Rostrum reaches to 
betw'een second and third coxae, sometimes to the third. Cornicles cylin- 
drical, about as long as antennal segment iii, rather thick. Cauda rather 
thick and blunt, a little more than half cornicles, 3 hairs each side and 1 or 2 
dorso-apieal ones. Lateral abdominal papillae small. A few hairs on body. 
Legs with many spine-like hairs on tibiae. Length 1 to 1.2 mm. 

Male Alale, ' Head and thorax black or dirty browmish yellow and black. 
Antennae dark ; legs green to yellow, apices of femora, tibiae, and tarsi 
dark. Cornicles black. Cauda deep greenish-browm. Antennal segment iii 
with 33 to 38 sensoria over the whole length ; iv with 17 to 19 ; v with 6 to 8 ; 
iii nearly as long as iv and nearly equal to vi ; iv and v equal or iv a little longer 
than V, base of vi about one third of flagellum and half of v. Cornicles rather 
short, about equal to base of vi. Claspers black ; penis pallid. Length 1.3 
to 1.5 mm. 

Developing male,* Immature males may be observed in the colonics on 
potatoes from mid-August onw^ards. They are quite conspicuous amongst 
the other forms on account of their smaller size and characteristic colour. 
Their length Just before the final eedysis is about 1.0 mm. and they are 
shorter and more slender than the immature return migrants ’’ (the form 
whi^ flies back to and produces the oviparous females on the buckthorn). 

of a reddish-purple colour all over, except for the wing-pads which 

V ^ ^Writer^s observations. 
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are pale and nearly white* The developing “ return migrants have a green 
body and black head and thorax and resemble in general appearance the 
developing fuiidatrigenia, their length being 1.2 to 1.5 mm, just before the 
final ecdysis. 

Virus Diseases Transmitted by Aphis khamni. 

As a result of experiments carried out in North America (10) the con- 
clusion was reached that A. rhamni can transmit the disease of potatoes 
known as mild mosaic. This disease is caused by infection with virus A so 
that it may be assumed that A, rhamni is a vector of this virus, Eize (2) 
working in Holland found that A. rhamni is capable of transmitting the 
potato viruses A and Y as well as the virils which causes leaf roll. Kassanis 
(4) in England records the transmission of virus Y of potatoes 
by this insect wdiile the same author (5) found that it is also 
capable of transferring severe etch of tobacco. In Holland (18) 
it was found to transmit mosaic of white clover. On the other 
hand Smith (11) records consistent failure of A, rhamni to transmit 
potato leaf roll in England wdiile Heinze (8) states that he obtained no trans- 
mission of potato viruses by this insect in Germany. It will be seen, therefore, 
that there is some difference of opinion as to the power of A, rhamni to act 
as a vector of potato viruses. 

Experimental Work. 

In view of the prevalence of A. rhamni on potatoes in Ihe districts in 
Ireland already referred to it \Yas considered desirable to ascertain if this 
species could act as an efficient vector of potato viruses in Ireland and the 
following experiments were carried out. (The experiments are tabulated 
in Table III). 

Leaf Boll In September 3940, ten healthy potato plants, varieties 
British Queen, Arran Cairn and Arran Crest were colonised when about three 
inches high with A. rhammi which had been reared on a leaf roll potato plant. 
The insects fed well on the healthy plants at first, but did not reproduce 
rapidly and they were removed after a period of a fortnight. As it was late 
in the season the experimental plants grew rather poorly and no symptoms 
of leaf roil *were observed on them up to the time of lifting. The lubers 
from these plants w^erc planted in 1941 but none of them produced leaf roll 

Early in August 1941, A, rhamni which had been reared on a leaf roll 
potato plant were transferred to eleven healthy sprouting tubers in pots, 
the varieties used being Arran Cairn and Kerr’s Pink. When the plants 
had grown to a height of about six inches, more aphids were added to them 
from the same source and were allowed to feed for a period of four wucks. 
During that time they fed well and reproduced rapidly. After about eight 
weeks from the date of the initial infestation two of the Arran Cairn plants 
showed symptoms of primary leaf roll, the remaining nine plants remained 



Iiealtliy. Tubers from ail these plants were planted in 1942 but only those 
from the two which showed primary synipto ms in 1941 developed leaf roll. 

Later in August 1941, a similar experiment was carried out using the 
varieties President, Up-to-Datc and Kerr’s Pink. Colonisation was good on 
all plants and of the fourteen plants used in the experiment, one President 
and three up-to-date plants developed leaf roll. 

In July, 1942, an experiment was carried out to compare tlie power of 
Mijzus persicae and A, Arnmni to transmit leaf roll. Watson’s (13) technique 
was employed whereby aphids are starved and then transferred to the source 
of infection on -which they are permitted to remain for a period of about five 
minutes. In the present experiment both species were starved for four hours 
prior to being placed separately on the source which was a leaf from a leaf 
roll potato plant. Tlie aphids remained on the source for five minutes and 
were then transferred to the experimental plants which were young and 
vigorously growing. Ten potato plants were used for each species, the var- 
ieties being Up-to-Datc and Arran Cairn and five aphids were added to each 
plant. Colonisation was good on most of the plants and the aphids were 
allowed to feed for five days. The results showed that Myzus persicae infected 
seven out of ten plants while three out of ten were infected witli leaf roll by 
/i. rhamni. This result was confirmed when the progeny of all the experi- 
mental plants was grown in the Spring of 1943. 

Firm’ Y. At the end of July 1941, A, rhamni which had fed for five days 
on a potato plant infected with virus Y were placed on three healthy sprouting 
potato tubers variety Kerr’s Pink and allowed to feed for one week. The plants 
grew to maturity but at no time did they develop any symptoms of virus Y 
infection. Similar experiments carried out in August 1941 and August 
1942 using the variety President also gave negative results. In September 
1942, twelve young healthy potato plants of the varieties British Queen, 
Majestic, and Up-to-Date were colonised with A. rhamni which had been 
starved for four hours and then placed for five minutes on potato leaves con- 
taining virus Y. Ten of these plants developed virus Y infection. Later 
in the same month this experiment was repeated using twelve healthy potato 
plants. Five of these developed symptoms of virus Y infection. 
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TilBLE Hi, 

Table showing experiments with A. rhamni on the transmission of 

leaf roll and virus Y. 


EXPERIMENTS WITH LEAF ROLL. 


Date 

No. of 

ISxperimeiital 

plants 

Time of s 

aphids on 

No. of 
plants 
infected 

Source 

Exp. Plant 

19/9/40 .. 

10 

Reared 

14 days 

0 

1/8/4X 

11 ' 


“ 28 „ 

2 

14/8/41 .. 

14 

>7 


4 

16/7/42 .. 

10 

5 mins. (S.) 

S 77 

8 

Total 

45 



9 


EXPERIMENTS WITH VIRUS Y 


29 / 7/41 

S 

5 days 

7 days 

0 

19 / 8/41 

s 

Reared 

14 „ 

0 

14 / 8/42 

1 ^ 

77 

14 „ 

0 

1 / 9/42 

12 

5 mins. (S.) 

14 „ 

1 10 

9 / 9/42 

12 ! 

! 

77 

14 „ 

5 

Toi'Al . . 

S6 



15 


S= Aphids starved before feeding on source. 


CONCLUSIONS. 

The results of the experiments go to show that A, rbmmi c»ii act as 
a vector of potato viruses under experimental conditions. There- is also 
some indication that this species is a more efficient vector of virus Y than 
it is of the leaf roH virus. The results also suggest' that the technique of 
starvation followed by a short feeding period on the source of infection does 
increase the efficiency of the ajiiis. as a v^tor. Again, as far as the results 
of a single experiment go, it may be concluded that A. rhamni is not as 
efficient a vector of potato leaf-roll as is Myzus persicae. How- far A. rhamni 
may act as a vector of potato viruses under field conditions is a matter on 
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■^vliich no precise information is available. There are, however, certain 
factors which would tend to minimise its importance as a virus vector in the 
field. 

It is well known that plants which are old arc more difficult to infect 
with Viruses than young vigorously growing ones and since, as far as the 
writer is aware, A, rhamni does not arrive on potato plants in Ireland until 
late in July, at a time when the plants have reached maximum size and are 
no longer making new foliage, it is reasonable to assume that this factor 
of lateness of arrival would tend to reduce the number of infections caused 
by this insect. Furthermore, the -wiiter has noticed and the fact has been 
commented upon by Davis (1), that A. rhamni tends to remain in colonies 
on the leaf on wdiich it was produced, moving to new foliage only when 
overcrovrding occurs. This factor also would operate against any large- 
scale virus transmission by this aphis. 

These considerations, notwithstanding that A, rhamwi has been shown 
experimentally to be capable of transmitting potato viruses under certain 
conditions, lead the wTiter to the opinion that this aphis is not of importance 
as a potato virus vector under field conditions and does not constitute a 
serious menace to the production of healthy seed potatoes. 

This view is supported by the fact that in the districts where this aphis 
occurs abundantly, seed potatoes have been grown for many years without 
any noticeable increase in the incidence of virus diseases in the crops. 
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SOME NOTES ON MUSSEL FARMING AND 

OYSTER CULTURE 

BY 

P. J. ROCHE, M.Sc. 

Assistant Inspector, Fisheries Branch, -Department of Agriculture, 


Mussels : 

The mussel is highly esteemed as an article of diet in many of the great 
industrial centres of Britain. The consumption of this shellfish is mainly 
confined to such centres as Birmingham, Coventry, Northampton and in- 
dustrial towns further north. In the southern cities and towns the demand 
is for the periwinkle, but only in very few places are both in request. 
Unfortunately, the mussel is very liable to pick up the bacillus coU communis 
and also the typhoid germ. British Medical Officers of Health found that 
when mussels were barred from local markets outbreaks of typhoid 
died down, and they accordingly deckled to refuse admission to any 
mussels save those dxily certified as having been purified at the 
Conway Station in North Wales, the only official cleansing plant 
for this shellfish then in commission. There was no such plant in 
this coimtiy, and gradually what had been remunerative markets in 
England were closed against mussels of Irish origin. The British Authori- 
ties intimated their intention of seeking statutory powers to impose a 
complete closure against the import of Irish mussels unless under some 
arrangement whereby they would be purified (at the sender’s expense) in 
a British plant before being put on sale for human consumption. Thereupon 
the Irish Sea Fisheries Association decided to erect a plant modelled on that 
at. Conway. It was clearly necessary to have the plant located at a place 
where the gathering of mussels constituted an industry of importance to the 
local community. Dr. Dodgson, the specialist responsible for the lay- 
out and operation of the Conway Station, was retained as adviser by the 
Association, and he chose Cromane, Co. Kerry, as the most suitable 
of the various sites he had been invited to inspect, and advised generally 
on the design and equipment of the new station. Cromane Station w'^as 
formally opened, by the Minister for Agriculture in October, 1940, and has 
been completely successful in rehabilitating our trade in mussels with those 
British markets which had been closed against them. When the Public Health 
Officers at these markets applied rigid tests to the sample consigiiiiients 
sent them from the Cromape plant and found them satisfactory, they wxwc 
only too pleased to reopen their markets to a valuable food supply. 


E 
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The lay-out of the plant at Cromane is, briefly, as follows : There is a 
reservoir or storage tank of 120,000 gallons capacity, filled by a motor pump 
operated at high water. A chlorinating or sterilizing tank is connected 
by sluices with the storage tank and filled from it by gravity. Below the 


STfIT/ON 6/?OUNO PLfff/ 



dilorinating tank, and filled from it by gravity as required, are the twin 
cleansing tanks, each fitted with timber grids, the lower surface of wMch is 
» couple, of indies above the concrete floor of the tanks. The mussels are 
ia*^,oiij&e grids in the cleansing tanks and subjected to a hosing under 
conplderabfe pressure with the object of removing from the exterior of the 
ali adhfisrangTubbish or dirt. When the rubbish or dirt has fallen to the 
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coEcrete fxor tlie cleansing tanks are flushed out by means of pen-stocks 
fed from the chlorinating tank, and all rubbish is mn away through the 
out “fall pipes. During the preliminary hosing process the mussels had 
dosed their shells tightly by way of protection : and they are then flooded 
over with water slightly chlorinated (the shells still remaining tightly dosed) 
and the chlorinated water gives the mussels simply an exterior bath. Once 
more the tanks are flushed out. The next step is the de-ciiloriiiatiiig of the 
sterilized centre tank by the insertion of a certain quantity of hypo, the 
effect of which is to render the sterile water perfectly free from chlorine ; and 
this sterile water is then let in through the pen-stoeks to the cleansing tanks. 
The mussels lie in sterile water for about ,40 hours. They open freely and by 
natural functioning cleanse themselves of all interior impurities. Once more 
the water content of the cleansing tanks is sluiced away, and when the 
mussels have again closed their shells they are given a final short bath in 
chlorinated w^ater to prevent the possible external adhesion of any of the 
impurities just discharged by them. When this final bath is finished the 
mussels are carefully packed in bags which have, meanwhile, been lying in a 
chlorinating vat ; and, cacli bag having been duly sealed as a container of 
purified mussels, the consignment goes to market. 

Of necessity the output of the Cromane cleansing plant is limited. It 
deals with a maximum of 900 cwt. a w^eek ; and under war conditions there is 
very considerable demand for mussels in England. While the more important 
British markets are restricting their purchases to mussels purified at stations 
like Conway and Cromane. there is a considerable demand at some of the 
smaller places where local dealei's are seemingly not averse to taking a chance. 
Apart from mussels for human consumption there is a big outlet for mussels 
for use as bait by^English long line fishermen, and (piitc good prices are 
being paid for consignments. There is a general rule that 

mussels consigned for bait must be marked clearly on the bags 
or containers (or on the labels) with the words for bait only ’’ ; 
but whether all lots leaving this country thus labelled are so 
utilised or are eventually sold for human consumption is a moot 
point. It is known, however, that Medical Officers of Health in England 
are gradually tightening up ])rocedure, and, were it not for war conditions, 
there would be practically no market for our mussels as food if it had not been 
for the installation of this cleansing plant. Other districts have Jbeep Clam- 
ouring for similar plants, but some further experience of the economics of 
tl)^ Cromane Station in actual working conditions must be had before an 
extension of the principle to other areas can be considered. 

The following figures show the quantitative increase" in mussel exports 
from Cromane during the past six seasons; but those for 1940, 1941 and 
1942 must be read in the light of the abnormal conditions in which the demand 
for this shellfish has been inflated : — 
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Season 


CwL 

1936 


3,400 

1937 


6,384 

1938 


6,754 

1939 


8,351 

1940 


18,966 

1941 


22,427 

1942 


29,211 


The cost of the plants including pumping machinery, etc., was approxi- 
mately £6,000, and the price paid for the mussels as taken over directly 
from the gatherers is 4/- a cv/t. The former procedure was that the gatherers 
themselves had to provide bags and cartage to station (some four miles 
distant), pay freight, and hope for the best by way of results. Sometimes 
they got a net return of 2/3 or 2/6 a but as often as not their 

consignments were rejected across-Channel and the transactions resulted 
ill a loss. 

The quantitative increase in the experts of mussels from Cromane, while 
in itself satisfactory, has raised the question as to continuity of the supply. 
The local beds are not inexhaustible and the gathering of mussels if continued 
at anything like the present rate must result in the undue depletion of these 
beds. This shellfish grows in clumps or clusters which, if left in their natural 
state, will increase and multiply without affording the individual mussel a 
chance of developing to marketable size. Just as with yenmg cabbages 
and other vegetables, systematic transplantation is essential if the stock 
of mature miissels is to be maintained. It is fortunate that at the close of 
the dredging and marketing season, which runs from September to March, 
men and boats are available for such transplanting operations, and in the 
current off-season (1943) the Irish Sea Fisheries Assoeiatidn has arranged 
to have the small mussels (they are about one inch in length) lifted from 
the congested portion of the grounds the seed beds) and 're-laid, after 
loosening up of the clumps, on good clear ground in fairly deep w^ater some 
two miles further out. Thus the Association’s scheme of work comprises a 
commercial cycle, namely : — 

(a) transplantation of the ‘‘ seed ” mussels from the congested areas to 
fresh ground ; 

(b) the purchase of mussels on maturity in exchange for spot cash to the 
gatherers, whose responsibility ends when they Ixave lilted and 
delivered them at the gate of tlie cleansing station ; and 

'fy)\ '^Jhe purification and despatch to market of the finished product. 

It i$,the^^ first instance in this country of organised mxissel farming, and the 
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Directors of the Association are to be congratulated upon tlie manner, in 
v/hieh they are thus co-ordinating local effort in the general interest of the 
locality. 

It is probably not generally realised, even by those interested in the study 
of comparative food values, that, according to experts : 

One acre of best mussel ground properly farmed will produce per annum 
40,000 lb. of mussels, equivalent to 10,000 lb. of mussel meat ’’ with a 
“ find ” value of 3,000,000 calories. 



Tiles with some one year old oysters (l in. to 2 in. diameter) adhering. 


Obviously a great deal of importance must, be attached to the adverb* 
“ properly,'’ and that is what the Directors of the Association are bearing 
in mind. 

Oysters : . ^ ■ 

Prior to the outbreak of war it was customary for’ the owners of 
oyster fisheries in this country to import seed oysters {i.e., young oysters 
of from one to two years old) with which to stock the beds. Climatic con*^ 
ditions here are not normally suitable for the reproduction of oysters 
in our home waters. It is necessary to have a water temperature of 17® 
centigrade upwards t(y ensure a good spatfall— a condition w’^hich prevails ^ 
with neither sufficient frequency nor duration in our coastal waters. The 
advent of war conditions precluded the import of seed oysters with the result ‘ 
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tkit our stocks iiave become dangerously depleted. In JunCj 19425 the 
Irish Sea Fisheries Association undertook a modest experiment in the artificial 
propagation of o}'Sters, taking advantage of the fact that the tanks of the 
mussel cleansing station at Cromane were not then in commission for their 
normal work of treating mussels. The attempt was based on the procedure 
adopted towards a similar experiment in progress at the Conway Station. 
The mussel-cleansing plant was ideal for the purpose in mind, consisting 
as it did of a couple of large tanks, one of which has a capacity of about 
120,000 gallons stored at a depth of 5 to 6 feet ; and into this tank sea water 
of strong salinity could be pumped at spring tides as required. The experi- 
ment is still ill its preliminary stages, but the progress to date may be recorded 
as follows : — 

About 400 matured oysters were procured and placed in the tank. On a 
suitable tide, chosen during the second week in June, the tank was filled with 
sea water of strong salinity, about 1,000 tiles having been already placed on the 
floor of the tank. These tiles were of concrete and curved in shape (somewhat 
like a split pipe). In the main they measured about 15 inches in length by 
6 inches across ; and before deposit in the tank each was coated with a 
mixture of mud, lime and sand. The tiles afford a suitable place for settle- 
ment of the spat when liberated by the parent oyster ; and coating with 
the mixture mentioned provides a soft surface which facilitates tlie removal 
of the young oysters from the tiles at a later date. 


When it was observed during June that the pH or alkalinity of the water 
was rather low certain materials were added with the object of enriching 
the plankton content ; and when, some time later, it rose to 8.4 the enriching 
process was stayed. Towards the end of July tow nets were used but no 
spat were found ; and on the last day of that month when a few M the 
parent oysters were removed from the tank and opened they were found 
to contain considerable quantities of spawn. About this time a certain 
cloudiness in the water became evident, a phenomenon held by some authori- 
ties to be indicative of a forthcoming liberation of spat. On the 14th August 
tow nets were again used and it was then that spat was first observed, but 
it was not readily discernible on the tiles until after mid-September. At the 
end of September when it became necessary to utilise the tank for mussel 
cleansing the winter w’-as drained from it and the tiles with oysters attached 
were carefully removed to the upper or storage tank, wherein they have 
since remained. A count of the young oysters showed that they numbered 
in all about 5,000 ; and it is believed that considerably more might have 
been collected had there been a bigger supply of tiles. At the outset, how- 
it was thought better to try out only a small number of tiles until 
^hnunary observations of the result had been made. The water in the 
or storage ^ tank was changed daily throughout the winter months 
wift the normal mussel cleansing work of the station) ; and 
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the growth of the yoiuig oysters during these months was very satisfactory^ 
as will be seen from the following record of measurements 


Average diameter for November 
55 55 December 

5 5 January 

55 ,, February 


4/lOths of an inch. 
5/lOths „ 
7/lOtIis 
8/lOths 


By Mayj 1943, the diameter had increased to Just over 1 iiichj and by 
early August it had risen to 1| inches. Normally these oysters would have 
been removed from the tiles in April, J943, and relaid on some suitable 
bed in the sea ; but there being so few of them such a transfer seemed hardly 
worth while, and it was decided to retain them in the tank for further 
observation. 


During the summer of 1943 work of a similar kind has been carried on 
but with the number of tiles increased to 5,000 ; and this time the tiles 
have been cross-tiered in lots of ten, as there seems reason to believe that 
more spat are collected when all tiles are laid slightly off the bottom of the 
tank. Owing to certain constructional work at the plant, operations could 
not be started until the beginning of July and thus part of the 1943 spawning 
season was missed ; but notwithstanding this handicap the current experi- 
ment is well under way and there are good prospects of a successful spatfalL 

It is evident that a scheme of oyster culture involving the provision of an 
expensive station like Cromane, in relation to a comparatively small output 
of seed oysters, would not be economic. It must be realised, however, that 
last year’s figure of 5,000 is no indication of what may be produced when a 
large quantity of tiles are used and when more experience has been gained* 
It is hoped that the figure will then be more in the region of 100,000* The 
real object of the Cromane experiment is to ascertain what combination of 
the principal factors, e.g., salinity, temperature, deptli, and duration of sun- 
shine prevailing in one season as against another will result in the most 
abundant spatf^l and the most marked development of the young oysters, 
respectively. When, after the experience of some six or seven seasons, data 
021 this important aspect of the problem has been obtained, it will be possible 
to furnish advice to the proprietors of private oyster beds for the betto 
management thereof ; and, as regards public oyster bedsy to make arrange* 
ments (by by-law or otherwise) likely to ensure, subject 'to weather condi- 
tions, a maximum spatfall and* development of the resulting 


(Received for publication on 24th August, 1943). 
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LOSSES IM POTATOES DURING STORAGE 

BY 

Peofessor J. P. DreWj M,Sc., A.R.C.Sc,I., and D. Deasy, B.Age.Sc.j, 
University CoIlegCj Dublin. 

The potato crop has always been an importiint one in this country, but in 
recent years it has become of even greater importance in view of its increasing 
value not only as a source of food for human and animal consumption but 
also as the raw material for the production of industrial alcohol, of starch, etc. 

In previous articles in this Journal attention was directed to the production 
of potatoes generally (1) and to the factors influencing their value for industrial 
purposes (2 and 3), and in the present article attention is directed to another 
important feature of potato growing, viz., storage. 

There arc over three n^iJlion tons of potatoes prodimed annually in this 
country, the greater proportion of which has to be stored for subsequent 
use during the period between the lifting of one season’s crop to that of 
the next season’s crop. It is a well recognised fact that during the period 
of storage serious loss of valuable food material may be inctirrcd unless 
reasonable precautions are taken against factors causing these losses. 
Principal amongst these factors may be included sweating ” and heating,” 
decay due to wetness and the spread of disease present in tubers at time of 
storing, sprouting of the tubers during storage, frost injury and damage by 
vermin. 

By careful management in the selection and handling of potato tubers 
for storage the loss due to these factors may be reduced to a low level. 
Potatoes" intended for storing should be allowed to mature before lifting 
and if the crop had been ‘‘ blighted ” late in the season an interval of at 
least two weeks should be allowed between the dying down of the haulms 
and the lifting of the crop. This will reduce the possibility of potato blight 
developing on the tubers during storage. Spraying of the blighted haulms 
with sulphuric acid has been recommended (4) with a view to the prevention 
of late blight infection of the tubers. The produce of the potato crop should 
be lifted before heavy winter frosts set in as the potato is very susceptible 
to frost injury — even slight frost injury affects both the keeping and cooking 
quality of potatoes, where possible the potatoes should be taken out of the 
„ sdk a dry cjondition to eliminate the risk of loss due to rotting in storage 
wetness and contamination from adhering soil 



Careful selection of the potatoes to be stored, with a view to the removal 
of any tubers showing signs of disease or other injury, will reduce the likeli- 
hood of the development and spreading of diseases during storage. Even 
with careful selection of the tubers at time of pitting, some loss due to 
diseases may be incurred, as will be shown later in this report. 

Potatoes continue to respire for some^ time after being taken out of the 
soil and unless suitable provision is made for ventilation of the tubers during 
the early stages of storage heating and sweating will take place with subse- 
quent decay of the tubers. This applies particularly to potatoes that are 
stored in pits, but also applies to potatoes that arc carelessly stored immedi- 
ately after lifting in large heaps in houses. 

Finally, there is the question of loss due to access of water to the stored 
tubers and of frost injury during the storage period, which again particularly 
applies to potatoes in pits. The site for the pit should be such that there 
is little danger of water having access to the tubers, and the pit should be 
so constructed and covered that rainwater falling on it is run on to the ground. 
The tubers should be covered with a layer of dry straw, followed by a layer 
of clay about 6-9 inches deep ; as a final precaution the outside of the pit 
should be thatched. This should afford ample protection against the access 
of rainwater or of damage due to frosts — even the extra heavy frosts that 
sometimes occur in this country. Protection against the access of vermin 
to the stored tubers, should also be provided alid for this purpose close-mesh 
wire netting is oftexi used. 

The management of potatoes during storage does not, however, end here, 
as attention is subsequently necessary to prevent undue loss ■ due to the 
sprouting of the tubers in the pits and stores. 

When respiration has ceased in the stored potatoes the tubers undergo a 
period of rest during which the embryonic sprouts remain dormant. The 
duration of this rest period, however, is variable and may extend from two 
to four months varying with the variety, and is influenced by storage con- 
ditions, When the rest period has passed the tubers begin to sprout at the 
expense of the food material stored in the tubers — ^the greater the degree 
of sprouting the higher the loss of food material It is desirable, therefore, 
to examine the tubers periodically during storage with a view to the removal 
of sprouts and of any diseased tubers that may be present. 

From the Twegoing remarks it is obvious that the storage of potatoes 
entails a great deal more than the mere dumping of them in pits and stores 
if extensive loss of valuable food material is to be avoided. 

In addition to the losses already referred to there are others that are not 
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SO apparent, sucli as shrinkage in the total weight of tubers stored, and changes 
in tlieir composition which affects the food or industrial value of potatoes. 

In this eoniiectioii the following experiments were carried out on the 
College farm to investigate the effects of storage on the weight, starch and 
dry matter contents of three varieties of potatoes commonly grown in. this 
country, viz. Arran Banner, Kerr’s Pink and Up-to-Datc. 

The experiments were carried out in two successive seasons and were 
so arranged that the effects of storage for periods of from one to six months 
were determined. 

The potatoes used were of ware size and were carefully selected to exclude 
tubers showing signs of disease or injury. They were placed in six pits, each 
pit containing from two to three hundredweight of each variety under 
examination. The potatoes were taken at random from bulked lots, pre- 
cautions being taken to keep the different varieties separated in each pit, 
and the pits were constructed and covered in the usual way consistent with 
good farm practice. Before being placed in the pits random samples of 
tubers were taken for starch and dry matter determination. In the jBirst 
season these samples were taken from bulked lots of each variety, and from 
the individual pits in the second season. 

The pits were opened in rotation at monthly intervals so that records 
covering periods of from one to six months were obtained. 

The potatoes as removed from each pit were divided into edible and 
diseased, and where the tubers had developed sprouts these were removed 
and collected. In this way the weight of edible and diseased tubers and 
of sprouts in each pit was recorded. 

Random samples^ were taken from the edible tubers for starch and dry 
matter determination by the specific gravity method, using Parow’vS Tables 
of Densities and starch and dry matter percentages of potatoes. 

The results obtained from these experiments are shown in Tables 
I mi II 


DISCUSSION OF RESULTS. 

In the first yeaPs experiment the storage period extended from mid- 
Wmemb& to mid-May, and from mid-December to mid- June in tlie second 
ye^r. 

' ,nf the first storage period were abnormal wet and, 
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although the pits had been well covered with clay and thatch, some rain 
water gained access to the tubers which had a marked effect on the results 
obtained in that year, as will be seen from a comparison of the figures in 
Tables I and II, In the second season rain water was completely excluded 
from the tubers. 

Loss in weight of edible tubers : — In the first season there was an appreciable 
loss in weight of edible tubers (Table 1) the loss being particularly high after 
five and six months of storage in the case of Kerr’s Pink and Up-to-Date 
and from the fourth month onwards with Arran Banner. It will be observed, 
however, that this loss in edible tubers was not generally a progressive one 
with duration of storage, and the variation may be attributed to the fact 
that the access of rain water was not uniform for the different pits or for the 
different varieties in each pit. The high loss in weight of edible tubers was 
mainly due to the serious decay of the tubers which had set in as a result 
of the access of rain water. 
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In tlxe second year (Table II) the loss in weight of edible tubers was 
appreciably lower than that of the previous season ; it was, howeverj> more 
or less progressive with prolongation of the storage period. This loss which, 
even after five and six months’ storage was not very marked, was as much 
due to sprouting of the tubers as to decay. 

Loss due to development of diseases and decay : — As outlined earlier in this 
paper, care was taken to select apparently healthy tubers for these experi- 
ments, but in each year losses due to diseases and decay w^ere incurred. 
There was an appreciable difference in the loss between the two years, that 
of the first year being considerably higher than that of the second season 
which, again, must be attributed to the* effects of rainwater which had 
gained access to the stored tubers in the first season. 

It will be observed that in the first year the development of diseases 
and decay was apparent from the second month of storage onwards and 
increased rapidly during the fifth and sixth months. The variation in tlie 
percentage of diseased tubers in each variety was due to the fact that the 
access of rainw’*ater w^as not uniform throughout each pit. 

In the second year there were no diseased tubers observed until the end 
of the third month of storage and even then the loss in weight due to this 
factor was not very marked, the highest figiure being 4.7 per cent, for Arran 
Banner after six months in the pit ; the corresponding figure in the previous 
year amounting to 29.2 per cent. 

A comparison of these results for the two years indicates quite clearly 
the desirability of pitting healthy tubers and of preventing the access of 
water to the tubers during the storage period. 

Sprouting of tubers . — As already indicated, the sprouting of potato tubers 
is a natural course during storage and its extent varies for different varieties 
and conditions of storage. Of the three varieties used in these experiments 
Kerr’s Pink showed a greater tendency towards sprouting than either Arran 
Banner or Up-to-Date. An indication of the degree of sprouting of ihe 
different varieties under examination over the period of storage may be 
seen from the actual percentage by weight of the sprouts removed, from the 
tubers at the end of each month of storage. It will be observed that in the 
first year them was little or no sprouting up to the end of the third month 
of storage, but that there was a progressive increase for the subsequent 
three months, that is, potatoes pitted in mid-November did not start to 
sprout until after mid-February in the following year after which the extent 
of sprouting was appreciably increased particularly during the fifth and sixth 
months of storage. 

In the experiment of the second year sprouting started at the same time. 
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that is, from about mid-Febmary onwards, and the extent of sprouting 
subsequentiy corresponded more or less with that of the previous year. There 
was, however, a marked increase during the sixth month of storage, mid- 
May to mid- June, which was one month later than the final month of storage 
in Experiment I. 

Since sprouts are developed at the expense of the food material in potatoes 
their removal at an early stage is desirable, consequently the necessity of 
periodically examining the stored tubers and the repeated removal of sprouts. 

Dry Matter of Tubers . — The dry matter content of the varieties Arran 
Banner and Up-to-Date generally show a slight increase during the early 
months of storage followed by a progressive decline. The variety Kerr’s 
Pink, however, showed a variable decline in dry matter content throughout 
the experiment in each year. When this reduction in dry matter is taken 
in conjunction with the loss in weight of edible tubers it will be seen that the 
loss in total dry matter may be very appreciable. This was particularly 
noticeable in the first year (Table I) in which serious rotting of the tubers 
had occurred and even in the second year (Table II) where the loss in weight 
of edible tubers was low the total dry matter loss amounted to from 8 to 
10 per cent, after five months and from 18 to 10 per cent, after six months 
storage in pits. 

Stwrch Content of Tubers . — For the varieties Arran Banner and Up-to-Date 
there was a slight increase in the percentage of starch in the tubers up to the 
end of the second month of storage in the first year and up to the end of the 
fourth month in the second year after which there was more or less a pro- 
gressive decline in both years. The percentage of starch in Kerris Pink 
showed a variable decline throughout the experiment in each year. On 
the whole, the reduction in the percentage of starch in the tubers was higher 
in the first than in the second year. 

The loss in total weight of starch due to the storage of the tubers was very 
marked in the first year and, although variable, showed a marked tendency 
to increase during the latter months of storage amounting to from 28.9 to 
42.8 per cent, after six months. In the second year the loss in total weight 
of starch was not so high but generally followed the trend of that of the 
previous years. The loss after six months, however, only amounted to from 
14*0 to* 16*8 per cent. 


SUMMARY. 

Attention is directed to' various factors which mfluence the loss of food 
material that may be incurred during the storage of potatoes and to the 
measures to be adopted to minimise these losses. 
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An investigation 5 extending over two seasons, into the effects of storing 
potatoes ill pits under ordinary farming conditions is outlined and discussed. 
This investigation included the effect of storing on, the weight of edible 
potatoes, the development of diseases and decay, the extent of sprouting, 
and the starch and dry matter contents of the tubers. 

Under the conditions in which these experiments were carried out and for 
the varieties of potatoes used the results obtained would indicate that : — 

L Even where great care had been taken to include only apparently 
healthy potatoes in the pits, losses due to development of diseases and 
decay of the tubers were 'incurred. This emphasizes the great im- 
portance of the careful selection of potatoes intended for pitting or 
storing. 

2. The access of water to the potatoes stored in the pits increased con- 
siderably the loss due to development of diseases and decay of the 
tubers. This indicates the necessity of having potato pits so constructed 
and covered that ail raimvater is excluded. 

S. Potatoes placed in pits in November and December did not show much 
sprouting until about February, after which extensive sprouting took 
place. From this period onwards the potatoes should be' examined 
at intervals and all sprouts removed. The removal of diseased and 
decayed tubers at the same time will curtail the spread of disease and 
decay in the pits. 

4. The percentage of starch and dry matter wdiile varying from montli 
to month was not materially affected even after five and six months^ 
storage of the potatoes. When taken in conjunction with the loss in 
edible tubers due to spread of disease and decay the loss of total starch 
and dry matter may be appreciable. 
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FARM IMPROVEMENTS SCHEME 

During the years immediately preceding the present war a marked trans- 
formation was rapidly taking place in our towns and rural areas. Erection 
of new dwelling houses and the renovation of old ones was being encouraged 
by means of grants and loans, and it can be safely said that without such 
State assistance this very desirable development would not have been 
practicable. 

Previous to 1940, howev€^r, there was no general scheme whereby farmers 
could obtain assistance by way of grants for the improvement of land on 
individual holdings, although it must be admitted that land improvement, 
in this country, is of very great importance. 

In the year 1940 the Government set aside funds under the Employment 
Schemes Vote for the purpose of giving grants to farmers throughout the whole 
of the country for farm improvement works designed to increase the pro- 
ductivity of holdings. Administration of the Scheme was delegated to the 
Department of Agriculture. 

Before referring to the work dojie under wliat is known as the Farm 
Improvements Scheme, it may b<‘ mentioned that there was in operation 
under the Department of Agriculture a Scheme of Land lieelamation in 
the ^Congested Districts, the object of which was to bring to a condition of 
permanent utility for rotational cropping a portion of the 800,000 acres of 
cut-away bog and other types of waste land which it had been estimated 
were included in small holdings in Congested Counties. 

This Land Reclamation Scheme was started in an experimental way in 
the autumn of 1981 and its activities were extended each successive year 
so much so that in each of the years 1987-40 an average of 8,289 acres was 
reclaimed and. the average number of small-holders deriving grants was 
over 11,000 per year. During the nine years when the Scheme was in opera- 
tion a total of 47,202 acres was reclaimed and grants paid to the total amount 

^‘‘The sclieduled Congested Districis comprise the whole of the Co-untfes Ilonegal, Sligo, 
Leitrini, Roscommon, Mayo, Galway, Kerry, County Clare (except the three rural districts 
of Corolin, Knnis and Limerick No. 2 (Meeliek)) and the four rural districts of Castletown- 
here, Bantry, Schuli and Skibbereen in West Cork, 

In the above reference to Congested Districts the data given refers in addition to the 
Congested Districts proper, to an area in North-west Cavan where schemes similar to those 
applicable to Congested Districts have operated since 1 9S4 and also to a few small areas 
in other Counties where land reclamation was encouraged by means of grants during tlic 
years 19.16/87 to 1989/40. 

F 
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of £212,910, Only farmers, tlie land valuation of whose lioldings did not 
exceed £25 were eligible to participate. Preference was given, however, 
to applicants with the lowest valuations wdien such a course was necessary. 
The total aggregate grants that could be earned by any smallholder was 
limited to £20 for the whole period during which the Scheme was in operation 
and only a few smalhholders who did work of outstanding merit received the 
maximum grant, the practice being, as far as possible, to select newcomers 
each year. 

It will be readily appreciated that each rood of ground ‘‘ won from the 
waste ” in this way meant a permanent enlargement of the holding concerned 
without any additional burden in the form of rent or rates. 

In order to obtain the best returns from crops grown on this reclaimed 
land the use of lime or sea sand was encouraged by means of an attractive 
subsidy during the last four years in which the Scheme was in operation. 
For that period a total of 52,697 tons of lime were supplied to 39,582 small- 
holders who satisfactorily completed reclamation w^ork. A quantity of 
17.966 tons of sea sand was also supplied during the same period to 2,705 
small-holders wiio similarly carried out reclamation satisfactorily. 

In many oi’ the remote parts of the western seaboard lime kilns are far 
distant from small-holders whose bog soil is acutely in need of lime. An 
attempt was made to solve this difficulty by giving grants for the erection, 
at suitable centres, of a type of kiln capable of being fuelled with turf. The 
maximum grant ior such kilns was £l0 each. During the years 1935-1040, 
inclusive, 155 of these kilns were erected in the most needy parts of the 
Congested Districts. This, coupled with the su!)sidy referred to above, did 
a great deal to increase the use of lime. The planning, supervision and certiii- 
cation of all works done under the Land Reclamation, Lime Subsidy and 
Lime Kiln Schemes were effectively carried out by the staff of Agricultural 
Overseers and Assistant Overseers, supplemented during the four years 
prior to 1940 by a small number of Temporary Supervisors. 

The more comprehensive scheme of grants for farm improvement works 
which began to function in 1940 gives full encouragement to land reclamation 
and, indeed, most of the improvement being under the new Scheme, 
especially along the western seaboard, takes the form of land reclamation. 

The following types of work were eligible for grants under the Farm 
Improvements Scheme as operated during the past three seasons : field 
drainage, including clearing of water courses ; reclamation of waste land ; 
consti:uction and repair of fences ; improvements in farmyards ; construction 
I , ’»i^,;^i^rqvement of farm roadways. 

''in* the 1943-44 the provisions of the Scheme are being further 
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extended to include grants for the construction of concrete floors in cow 
houses, stables and piggeries and the erection of silos. The conditions of the 
1943-44 Scheme are as follows.: — 

^ (1) The Scheme shall apply to holdings owned by persons who earn their 
living solely or mainly by farming. 

(2) Grants are payable to rated occupiers for approved improvement 
works such as : — 

4 ,' 

(a) Land reclamation and held drainage ; 

(&) Construction or improvement of watercourses ; 

(c) Construction or improvement of fences or removal of unnecessary 
fences which involve waste of ground or impede cultivation ; 

(d) Improvement of farmyards and the laying of concrete floors in 
out-oillces (construction or repair of buildings is excluded) ; 

(<p) Construction of concrete water tanks, liquid manure tanks and 
silos, and 

(/) Construction or improvemcjxt of farm roadways. 

(3) Subject to the limitation mentioned hereafter and to the conditions 
of the Scheme being fulfilled, grants shall be equivalent to 50 per 
cent, of the approved estimated cost of the labour required for im- 
provement works carried out in the season. The approved estimate 
shall not exceed a maximum of £200, and if an applicant desires to 
proceed with work requiring a labour cost above what is allowed by 
this limit, the additional labour cost must be borne wholly by himself. 

(4) Except in Congested Districts grants will not be paid for improvement 
works entailing a labour cost of less than £10. 

(5) The maximum grant payable to any applicant in respect of the 
season shall be £100 and the minimum grant £5, except in Congested 
Districts where a minimum grant of £l may be allowed. 

(6) Applications must be made on the prescribed form and will, as far 
as possible, be dealt with in the order of their receipt up to the limits 
of the money available. Preference will, however, be given to applica- 
tions in respect of reclamation and drainage works and to applicants 
who employ additional hiied labour. 

(7) Joint co-ordinated works between the rated occupiers of adjoining 
lands may be approved. 
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(8) Applicants must obtain the approval of the Minister for Agriculture 
before commencing improvement works and must agree to carry out 
the improvement works as authorised within a prescribed time and 
to the satisfaction of the Minister. 

(9) Tillage of land reclaimed or drained under the Scheme will be a 
condition of payment of the grant where tillage is considered necessary 
to render the land productive, or where the area, of arable land in 
the holding is considered insufficient. 

( 10 ) This Scheme shall not induce any improvement works which would 
itomialiy come under any other Scheme or Statute. 

(11) Piiyment of grants for approved improvement works carried out to 
the satisfaction of the Minister for Agriculture will be made as soon 
as possible after the completion of the work. 

(12) ilpplicants must undertake entirely on their own responsibility ilj:* 
works approved under this Scheme, and the Minister will not 
liable for any damages to any property or person arising out of such 
works or the carrying out thereof. 

(13) The decision of the Minister in all matters relating to the Schema 
shall be final. 

Out of 5,000,000 acres classed as waste, at least 1,000,000 acres arc capahi* 
of being brought into cultivation through reclamation and of 12,000,000 
acres classed as arable, it can be safely said that 2,000,000 acres are yielding 
only a fraction of their potential capacity owing to lack of drainage, eii- 
croachment by rashes, bracken, ferns, furze or other growths. From this 
it is possible to gauge the magnitude and importance of the problem of 
land improvement. 

The improvement of the land itself, while the most important, is not ihe 
only factor which makes for greater output from the farm. The faeiiiti(*s 
for conserving farmyard and liquid manure, the lay-out and condition of 
the fences so as to have straight-sided, suitable sized fields, the provision of 
serviceable farm roads as well as the other types of work encouraged by the 
Scheme, all play a very important part by increasing the output from labour 
and generally facilitating farm operations and transport. 

Although the Farm Improvements Scheme started at a time when farmers 
were distracted by unsettled world conditions, and had to respond to the call 
fox 'Substantially increased tillage, the progress made milder the Scheme 
during the past three seasons can be regarded as very satisfactory. Already 
there is a general agreement amongst farmers that it is one of the most 
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attractive State schemes yet introduced and it can be safely predicted that 
under more normal conditions there will be a keen demand from farmers 
for its continuance. 

Tables 1, 2 and 3 show the progress made under the Scheme 
each year from its inception. It will be seen that over the period a total 
sum of £301,742 has been paid in grants and that 42,484 grantees benefited 
thereby. This disbursement included a sum of £112,190 for grants in respect 
of 29,404 acres of land reclaimed and a sum of £76,765 paid in respect of 
drainage works, mainly intensive held drainage. The balance of grants 
paid was in respect of farm roadways, fencing and farmyard improvements. 
The basis fixed under the Scheme for the' payment of grants was 50 per cent, 
of the estimated labour costs, subject to a prearranged maximum in certain 
circumstances. 

As a counterpart of land reclamation and intensive field drainage, the 
Lime Subsidy Scheme which operated with the former Land Keclamation 
Scheme was continued in the Congested Districts. On holdings under £10 
valuation cropping of the reclaimed land in the season in which it was re- 
claimed was compulsory and applicants who satisfactorily completed re- 
clamation work were eligible to receive subsidised lime or subsidised sea 
sand up to a maximum of 2 tons per acre in the case of lime and 10 tons per 
acre in the case of sea sand. The concession in respect of subsidised lime or 
subsidised sea sand was also given on holdings of between £10 and £20 
valuation where land -was reclaimed or intensively drained, provided such 
land was cropped in the season in which the improvement works were carried 
out. 

From the inception of the Farm Improvements Scheme up to the 31st 
March, 1943, subsidy amounting to*£l7,094 has been paid in respect of 13,157 
tons of lime supplied to 9,192 small-holders and subsidy amounting to £1,261 
in respect of 6,721 tons of sea sand supplied to 920 small-holders, who carried 
out reclamation work satisfactorily. The quantity of lime supplied in recent 
years shows a decline due to fuel and transport difficulties. 

An attempt was made to overcome these difficulties by continuing the 
scheme of £10 grants for new lime kilns which has been already 
referred to. By means of these grants a further twenty-six new kilns 
were erected in the most needy parts of the Congested Districts during the 
past three years. It was felt, however, that this was not a sufficient solution 
of the lime difficulty in western counties and in the autumn of 1942 approval 
was obtained for the giving of grants of a maximum of £6 each for the repair 
or renovation of existing small turf-fuelled kilns. Under this arrangement 
100 kilns have up to the present been repaired or renovated. It is expected 
that the output from these kilns will substantially improve the otherwise 
deteriorating lime position. 
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Particulars regarding tlie outdoor staff engaged under the Farm Im- 
provements Selieme are shown on Table 4. 

In Congested Districts the work was mainly carried out by Assistant 
Agricultural Overseers supervised by Agricultural Overseers. In the non- 
Congested Districts a staff of Supervising Inspectors were selected from men 
who had a number of years previous service with the Department of Agricul- 
ture in other capacities. A staff of Supervisors, some of whom were also 
employed in Congested Districts, were selected by oral examination from 
young men who had been trained at Agricultural Schools and had a thorough 
knowledge of practical agriculture. 

The work of the entire outdoor staff, as, indeed, that of the indoor staff 
also, was very arduous as travelling by the former had to be done by bicycle 
in all kinds of weather. The -work of planning, measuring and submitting 
detailed specifications for all proposed works as well as the task of supervision 
and final certification was most exacting. 



TABLE L 

Fabm Improvements Scheme. 

Summary of Operations in respect of the poition of the Scheme dealt with up to 81 Marek^ 1941. 

1, Included in the 
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PIG FEEDING EXPERIMENTS AT THE 

DEPARTMENTS FARMS 

A pig feeding triaLwas conducted at the Department’s Agricultural Schools^ 
Athenry and Cloiiakilty, with the object of comparing the value of raw sugar 
beet and cooked potatoes when fed to fattening pigs. The trial at. Clonakiity 
was carried out during the period from 26th October, 1942, to 15th February, 
194B. At the Athenry centre the trial did ‘not commence until lOtli December, 
1942, and continued up to 20th April, 1943. 

The pigs were from twelve to fourteen weeks old at the beginning of the 
trial. They were divided into two groups which were similar as regards age, 
sex, breeding and weight. , 

Each group received a basal ration consisting of 3 lb. of meal mixture 
made up as follows ; — 

Clonakiity Centre : 4 parts by weight of barley meal ; 

3 „ ,, of ground oats ; 

1 „ ,, of bean meal ; 

4 pints of separated milk per pig daily. 

Athenry Centre : 4 parts by weight of barley meal ; 

3 „ j, of ground oats ; 

1 „ of pea meal ; 

1 „ ,, of meat meal. 

At the Athenry centre pea meal was replaced by a similar proportion of 
bean meal during the last month of the trial. 

In addition to the meal mixture, Group I received cooked potatoes and 
Group II raw sugar beet to appetite. Both groups were fed three times dally 
throughout the trial. The sugar beet was pulped before feeding at both 
centres. 

At the Clonakiity centre one pig in Group II suffered from an injury and 
was removed from the experiment in the fifth week. Apart from this the 
general health of the pigs in both groups was satisfactory. The pigs in Group 
I put on weight at a greater rate than those in Group II throughout the 
experimental period. They also had better colour and bloom than those 
in Group II. During the first week of the trial the average consumiition 
of potatoes by Group I amounted to 5 lb. per pig daily, and a similar quantity 
of raw sugar beet was consumed by the pigs in Group II. During the last 
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fiVc weeks of tlie trial fcbe pigs in Gronp 1 consumed on the average 17.5 lb, 
of potatoes per head daily while those in Group II consumed 15.5 lb. of 
raw sugar beet. 

At the Aiheiiry centre both groups made similar progress during the first 
month of the trial but subsequently Group I increased in weight more rapidly 
than Group II. The general health of the pigs in both groups was satisfactory 
throughout the experimental period, although the pigs in Group I had 
cleaner skins and presented a healthier and better appearance than those 
in Group II, The Group I pigs rested satisfactorily between feeds while 
those in Group II were inclined to be restless. In the first week of the trial 
the pigs in Group I consumed on the average 6.5 lb. of potatoes per pig daily, 
while those in Group II consumed 6.7 lb. of raw sugar beet daily. The con- 
sumption of potatoes and beet increased progressively throughout the period 
of the trial and during the last five weeks the average daily consumption per 
pig amounted to 13.8 Ib. of potatoes in the case of Group I and 13.7 lb. of 
raw sugar beet in the case of Group II. 

Particulars of the progress of the pigs at eaeli centre are given in the 
following Tables ; — 


TABLE 1. 

Clonakilty Centee. 


Gump 

No. 

of 

Figs 

Average 

Initial 

Weight 

Average 

Final 

Weight 

Average 

Live 

Weight 

Increase 

Duration 

of 

Trial 

Average 
Daily 
Live 
Weight 
Increase 
per Head 

Average 

Dead 

Weight 

Dead 
Weight 
per cent, 
of 
Live 
Weight 



c. q. lb. 

c. q. lb. 

e. q. lb. 

days 

. ib. 

c, q. lb. 

per cent. 

I 

0 

0 2 21 

2 0 14 

1 1 21 

112 

1.43 

1 2 13 ^ 

76 

II 

5 

0 2 19 

*13 C 

1 0 15 

112 

1.13 i 

1 1 13 

i 

75.9 


TABLE II. 
Athekey Centee. 


Group 

No. 

of 

Figs 

Average 

Initial 

Weight 

Average 
Final 
Weight ^ 

Average 

Live 

Weight 

Increase 

1 

Duration 

of 

Trial 

Average 
Daily 
Live 
Weight 
Increase 
per Head 

Dead 
‘ Weight 

Average 
Dead 
Weight 
per cent, 
of Live 
Weight 



: c. q. Ib. 

c. q. lb. 

c. q. lb. 

days 

lb. 

c. q. lb. 

per cent. 

-I 

6 

0 8 ^4 

2 0 24 

12 0 

131 

1.28 

1 2 20 

i 75.7 



, 0 2 24 

' , ' 

. t 2 ,6 

1 0 12 

1 131 

.95 

1 1 15 

75.7 
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It will be observed from Table I that at Cloiiakilty the pigs to which 
potatoes were fed (Group I) made fairly satisfactory progress, while the pigs 
fed on raw sugar beet (Group II) made relatively poor progress, the average 
daily live weight gain amounting to only 1.13 lb. per pig. 

The results obtained at Athenry and which are set out in Table II, sho'm' 
that the potato-fed group (Group I) made considerably better progress 
than Group II at this centre also. 

The quantities of food required to produce 1 lb. live weight increase in 
both groups at Clonakilty and Athenry are sjiown in Table III. It will be 
seen from this Table that at both centres a greater quantity of meals, and 
in addition a greater quantity of raw sugar beet than of potatoes, were 
required to produce 1 lb. live weight increase in Group II than in Group I. 
These results show the superiority of cooked potatoes over raw sugar beet 
as a food for pigs. •" 


TABLE HI. 


Centre 

Group 

Quantities of food required to produce 1 lb. 
live weight increase 

Clonakilty 

1 

8.6 lb. potatoes 4* 2.67 lb. meals’^ 


II 

9.7 lb. raw sugar beet -f lb. meals’^ 

Athenry 


8.3 lb. potatoes 4 2.22 lt>. meids 


II 

11.2 lb. raw sugar beet 4 2.97 lb. meals 


*Meal equivalent of separated milk included. 


"When the trial was completed the pigs at both centres were disposed of 
to a bacon factory. The report received from the factory indicated that 
the bacon produced from Group I at Clonakilty was of excellent quality, 
the fat being firm and dry and the sides had good thick bellies. The bacon 
obtained from Group II (sugar beet group), although good did not attein 
the standard of Group I. The fat was firm but not quite so dry and tlie 
bellies were not quite so thick. The bacon obtained from both groups at 
the Athenry centre was described by the curers as ‘‘ all firm bacon.” 

The results obtained in these trials show that, when pigs are limited during 
the fattening period to a maximum allowance of 3 lb. of meals per head per 
day, raw sugar beet fed to appetite compared unfavourably with cooked 
potatoes similarly fed. The results also show that, apart from the relatively 
unsatisfactory progress made by the pigs receiving raw sugar beet, this mater- 
ial appeared to be quite palatable and did not produce any digestive dis- 
turbances during the period of the trials. i 
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INVESTIGATION INTO THE PROBLEM 

OF MILK 

WITH A LOW CONTENT OF SOLIDS-NOT-FAT. 

By ^ • 

D. B. O’Loughlin, M.Sc., and J. J. Rvan, M.Sc.^ A.RX.Sc.L 
(Department of Dairy Chemistry, University College, Cork). 

Where milk is a staple article of diet, regulations as to its composition 
have usually been set up with the object of preventing the sale to the con- 
sumer of milk which is not genuine. In this country they are based on 
presumptive limits of 3 per cent, fab, and 8.5 per cent, solids-not-fat (1) which 
control respectively the two chief forms of adulteration, skimming and 
watering. 

The fat content has received much more attention than the solids-not-fat. 
This is due mainly to the fact that fat is the more valuable constituent and 
also owing to the simple mechanical methods of accurately determining its 
content. Detection of watering by determination of solids-not-fat is un- 
fortunately less satisfactory. Investigations in other countries have shown 
that perfectly genuine milk from individual cows and even the mixed milk 
of a number of "cows may contain less than 8.5 per cent, solids-not-fat much 
more frequently than anticipated. A perusal of the literature reveals that 
many factors may in varying degrees contribute to sucli incidence of low 
solids-not-fat. Amongst these are — breed and individuality of the cow, 
seasonal variations, feeding, presence of mastitis, etc. 

As low solids -no L-fat, then, is not a universally satisfactory criterion 
of watering, a number of alternative types of determination based on the 
ash, lactose, chloride, refractive index or combinations of these _ and some- 
times other constituents have been suggested from time to time in order to 
distinguish between genuine milk initially low in solids-not-fat and milk 
in which low solids-not-fat results from watering. Up to the present the 
most satisfactory single determination for this purpose is that of the freezing 
point, now employed officially in many countries. 


SCOPE OF PRESENT INVESTIGATION 

Owing to the detection by the public authorities, particularly in recent 
years, of frequent cases of solids-not-fat in the milk offered for sale, it was 
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suggested by tlie Department of Agriculture that it would be desirable to 
make a survey of the solids-not-fat position for Irish milks. In carrying 
out this survey it has been decided to obtain data on : — 

(a) The incidence of low solids-not-fat in the milk of individual cows 
and in the mixed milk of herds. 

(b) The value of the freezing point method for normal milk and for 
milk of low solids-not-fat with a view to establishing a minimum 
figure, for assessing the genuineness or otherwise of samples of 
Irish milk. 

(e) Comparison between the freezing point determination, as usually 
carried out, and the approximate freezing point calculated, indirectly 
from the chloride content and refractive index, with a view to 
providing an alternative and fairly simple indirect analytical 
method of detecting adulteration by watering where a proper 
freezing point apparatus is not available. 

(d) Corrolation of low solids-not-fat with the incidence of mastitis. 

{e) Possible correlation between the presence of mastitis and certain 
chemical data such as high chloride, low casein number, etc,, with 
a view to ascertaining the value of these relatively simple chemical 
methods for the detection of this type of infection. 

(f) The influence of factors such as age ; stage of lactation ; feeding, 
etc. on the composition of milk. 

Clearly the programme set out above would take considerable time to 
carry out In full. As some of the interim results obtained last year mainly 
'on sections (a), (b) and (c), appear, however to be of interest it has been 
decided to make the work available as far as it goes. 

The present preliminary work then summarises the information so far 
available on these points from an examination of 1070 samples of milk. In 
all cases the fat and solids-not-fat were determined and for a number of 
samples the freezing point obtained directly by the Hortvet apparatus and 
also calculated from the chloride and refractive index, A beginning was in 
addition made on sections (d) and (e), but owing to circumstances it was 
impossible to obtain sufficient bacteriological data last year on the incidence 
of mastitis in low solids-not-fat samples to warrant inclusion here. The 
work under this head is being carried on this year with the assistance of the 
, of Dairy Bacteriology and it is hoped to report upon it and 

^ later date. 



LITERATURE 

An examiiiatioii of tlie literature dealing with the aspects under discussion 
iiLTCj is included for completeness. 

Work by Tocher (2) revealed that about 24 per cent, of the milk from 
individma! cows and as much as 6.7 per cent of the mixed milk of small 
herds (5 cows) failed to reach the standard of 8.5 per cent, solids-iiot-fat. 

CranMd, Griffiths and Ling (3) examined during 1925 and 1926 70§ 
samples of milk from 15 herds and found tl%at 12 herds gave milk coiitaining 
less than. 8.5 per cent, solids-not-fat on one or more occasions, the highest 
percentage of deficient samples recorded for any one herd being 40. Cran- 
field (4) found that at least one-third of the cows in a herd of 30-35 short- 
horns produced milk below the minimum standard in solids-not-fat on a 
considerable number of occasions. He also records very low" solids-not-fat 
(7.38 per cent, morning and 7.23 per cent, evening) for the mixed milk of 
this herd on one occasion, when the cows were out on a wet aftermath. Cran- 
field (5) refers to the severe drought of 1929 which caused a burning up of the 
pastures and resulted in the bulked milk of some herds falling below the legal 
standard. Nicholson and Lesser (0) carried out an. investigation on about 
5,000 samples of milk from Fresian cows and found 64 per cent, w^ere deficient 
in solids-not-fat. 

They also observed Lhal the solids-not-fat content of evening milk was 
generally lower than that of morning milk. Buit (7) examined about half 
a million herd samples of milk and Jbund about 11 per cent below the minimum 
of 8.5 per cent, solids-not-fat. He obtained higher percentages of solids- 
not-fat from farms where supplementary foods were used in Summer, wher# 
the conditions of the cows was good and where the incidence of mastitis was 
low, Houston (8) investigating the question of low solids-not-fat in Irish 
milks, named the two chief responsible factors as, season of the year, and 
individual cows giving milk of poor quality. 

The observations of many workers, notably Foot and Shattock (0), Rowland 
and Zein-el-Diiie (10), gives support to the view that the presence of mastitis 
is to a high degree associated with low solids-not-fat. A survey of the 
Iterature dealing with this aspect of the matter will be included in a future 
paper. 

The freezing point has already been referred to as m use in many countries 
for the detection of watering. Its superiority to other determinations as a 
means of assessing the genuineness or' otherwise of milk resides in the fact 
that it is a physiological constant, like the body temperature, practically 
independent of the individuality of the animal for the same race ; it measures 
in fact the osmotic pressure of the milk, and as this fluid is in osmotic equili- 
brium with the blood of the secreting animal, the freezing point Urns provides 
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an indirect measure of the osmotic pressure of the blood of the animai— an 
obviously physiological constant. 

The literature records enormous numbers of freezing-point determinations. 
Hortvct (11), in 1919-20 examined 60 milks from individuals cow and found 
values ranging from -0.534°c. to -0.562®c. with an average of -0.547°c. 
Monier Williams (12) obtained a “ true corrected ” average figure of -0.537°c. 
corresponding to a Hortvet figure of -0.553°c. E. M. Bailey and his col- 
laborators (IS), from an examination of the milk of 179 individual cows 
and 61 herds found values for the individual cows varying from “0.5S0°c. to 
and for the herds from ~0.580®c. to -~0.562°c. (see Richmonds 
Dairy Chemistry, 4th Ed.). Eldson and Stubbs (14), obtained an average 
of "~"0.544°c. from 1,000 • samples of milk. Ryan and Pyne (15), obtained 
figures for Irish milk ranging from -O.SSS^c. to ~0.568°c. Golding, Mackintosh 
and Mattick (16) found the freezing point range of ~0.540°c. and ~0.555°c. 
Filipo (17), of the Netherlands carried out freezing-point determinations 
on thousands of samples and found a normal depression in all cases. From 
these and other figures the average freezing point may be taken as “0.55®c. 
with a mimmum value of -0.530®c. 


Experimental. 

The value for solids-not-fat obtained in the present investigation from 
578 samples of individual cows milk and 4<96 samples of the mixed milk 
of herds are summarised in Tables I and II respectively. 


TABLE I. 


Milk of Individual Cows. 


Month 

Number 
Tested . 

% Below 
8.5% S.N.F. 

% Below 
8.3% S.N.F. 

% Below 
8.0% S.N.F. 

December, 1941 



46 

17,4 

13,0 

8.7 

Jairaarj^ 1942 



m 

21.2 

3.0 

3.0 

February „ 



38 

23.7 

15.8 

5.3 

March „ 



18 

tO.7 

11.1 

5«5 

April „ 



21 

14.3 

9.5 

4.8 

May 



58 

17.2 

35.5 

10.3 

June „ 



88 

13.6 

6.8 

4.5 

July „ 



G5 

21,5 

' 15.4 

7.7 

August 



90 

13.3 

i 12.2 

7.8 

September „ 



9 

: 11.1 I 

11.1 

13.1 

October „ 



20 

lO.U 

10.0 

10.0 

November „ 



47 

12.8 ! 

10.6 

8.5 

Deoember „ 


! 

i 

40 

22.5 1 

20.0 i 

10.0 

: ' ' _ -TpwAi* ' 

# <• 

573 

16.8 

12.0 

7.3 
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TABLE II. 


Mixed Milk of Heeds. 


Montli 

Number 

Tested 

Average 
No, of Cows 
in Herd 

% Below 
8.5% S.N.F. 

% Below 
8.3% S.N.F. 

% Below 
8.0% S.N.F. 

Decemberj 1941 , . 

10 

5 

5 

0 

0 

January, 1942 . . 

22 

a 

< 13.7 


4.5 

February ,5 

16 

3 

, 12.5 

6.3 

6.3 

March ,, 

24 

9 

0 



April 

65 

10 

4.6 

3.1 


May „ . . 

100 

10 




June „ 

56 

10 

3.6 

1.8 


July „ . . 

86 

11 

1.2 

0 


August „ 

57 

9 


5.3 

0 

September „ 

— 

— 

— 

— 

- — 

October „ 

10 

9 


0 

0 

November „ 

30 

9 

0 

0 


December „ 

20 

4 

10 

10 

0 

Total , . 

496 

9 

3.8 

2.4 

0.4 


In Table III arc given the freezing points of a number of samplesy individual 
and mixed, as obtained by the standard Hortvet er 3 X)scope and also in some 
cases the corresponding figures calculated from the chloride content and the 
refractive index by the formulae of Beckel (18). Chloride was estimated 
by the direct titration method of Drost (19) and the refractive index was 
obtained on the serum prepared by using copper sulphate as the precipitant 
(17.5 grams copper sulphate per 100 cc’s water and taking 1.5 cc’s of this 
solution to 30 cc’s of milk). These two estimations, according to Beckel (18), 
gives a figure approximating closely to the freezing point. The formulae 
are as follows ; — 


B. C. Z. 

Brechungs-Chlor-Zahl) 


II + 0.06 (Cl-100) ; where 
R== Refractive index in degrees. 

Zeiss and Cl =mgms. of chlorine per 100 
cc’s of milk. 


Ax 10® -54..5 + 1.5 [(B.€.Z.)”40] where A is the 

freezing point depression in degrees 

centigrade. 
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TABLE lU. 


Feeezing-Foint Depkessions of Low Quality and Norsial Milk. 



Sample 

i 

i 

1 

i 

Fat % 

S.N.F. % 

Freezing 
Point °C. 

Calculated 
Freezing 
Point B.C.Z. 

1 



1 

8*10 

7.92 

-.554 

-.557 

2 




8.30 

3.60 

-.550 

-.549 

S 




2.70' 

8.50 

-.550 

-.554 

4 




8.i55 * 

8.58 

-.550 

-.551 

5 

0 



8.20 

8.55 

-.540 

-.545 

6 




4.00 

8.59 

-.550 

-.545 

7 




8.65 

8.75 

-.560 

-.559 

8 




2.85 

8.18 

-.542 

-.545 

9 




8.05 

B.15 

—.550 

-.550 

10 




2.75 

8.50 

-.560 

-.549 

11 




3.30 

8.62 

-.650 

-.549 

12 




8.80 

8.08 

-.550 

-.555 

10 




3.55 

8.69 

-.550 

-.553 

14 




8.55 

8.60 

-.540 

-.536 

15 




2.95 

8.73 

-.540 

-.546 

16 




3.35 

0.02 

-.550 


17 




3.40 

8.57 

-.550 

-.558 

18 




3.25 

8.54 

-.550 

-.555 

19 




3.80 

S.20 

-.542 

-.540 

20 




3.85 

8.82 

-.545 

-.540 

21 




3.20 

9.03 

-.544 


22 




2.85 

B.71 

-.536 


23 




2.90 

S.84 

-.543 

-.545 

24 




3.10 

8.89 

-.540 

-.543 

25 




8.00 

8.70 

-.643 

-.546 

26 




3.40 

8.82 

-.544 

-.547 

27 




8.50 

8.72 

-.640 


28 




2.95 

8.73 

-.589 


29 




2.50 

8.90 

-.544 

— 

30 




2.94 

8.78 

-.580 

— 

31 




2.60 

8.79 

-.540 


32 




3.40 

S.70 

-.540 

-.549 

33 




2.95 

8.60 

-.540 

-.645 

S4 




2.80 

8.95 

-.550 

-.549 

85 




3.15 

8.52 . 

-.560 

-.567 

36 




2.05 

7.92 

-.549 

-.556 

37 




3.00 

8.54 

-.552 

. — 

38 




3.25 

8.69 

-.540 


39 




3.30 

8.84 

-.547 

— 

40 




8.30 

8.60 

-.550 


41 


o . 


8.20 

8.70 

-.542 


42 




3.55 

8.73 

-.549 

-.557 

43 




8.65 

8.99 

-.550 

-.557 

44 




3.15 

8.39 

-.560 

-.558 

45 




2.50 

8.64 

-.540 

-.538 

46 




3.45 

8.57 

-.550 

-.646 

47 




4.30 

8.68 

-.658 

-.564 

48 




8.00 

8.74 

-.560 

-.559 

49 




3.05 

8.62 

-.550 

-.556 

50 




8.35 

8.56 

-.550 

-.555 

51 




3.10 

8.64 

-.564 

-.574 

n. 




8.30 

8.67 

-.549 

-.552 





8.05 

8.75 

-.558 

-.564 


,1 ,, » 



8.20 

8.82 

-.550 

-.554 





8.55 

8.78 

-.540 

-.536 

'56 ' 





4.10 

8.46 

-.550 

-.555 



TABLE lll—{continmd) 


Sample 

Fat % 

S.N.F. % 

Freezing 
Point °C. 

Calculated 
Freezing 
Point B.C.Z. 

57 




3.45 

8.81 

-.548 

-.550 

5B 




3,60 

8.61 

-.540 

-.530 

59 




3.00 

8.04 

-.543 


150 




2.85 

7.55 

-.553 

-.552 

61 




3.10 

8.05 

-.548 

— 

62 




3.40 

, 9-.01 

-.548 

— 

m 




2.30 

9.10 

-.550 

— 

m 




2.85 

7.55 

-.550 

-.549 

65 




3.60 

8.49 

-.556 

-.560 

66 




2.95 

8.86 

-.550 

-.548 

67 




2.35 

8.25 

-.503 

-.659 

68 




2.48 

8.51 

-.550 

— 

69 




3.68 

8.49 

-.544 

-.553 

70 




4.15 

7.20 

-.560 

— 

71 




3.20 

8.78 

-.558 

— 

72 




3.60 

8.68 

-.538 

— 

7S 




4.85 

8.30 

-.542 

-.551 

74 




3.20 

8.60 

-.547 

-.547 

75 




3.20 

8.65 

-.654 

-.556 

70 




3.70 

8.75 

-.545 

-.547 

77 




4.50 

1 8.54 

-.547 

-.550 

78 




2.65 i 

i 6.47 

-.555 


79 




4.22 i 

i 8.73 

-.544 

-.548 

80 




3.15 

i 8.40 

j -.540 

-.538 

81 




3.30 i 

j S.68 

! -.540 

-.545 

82 




1 2.80 1 

1 8.70 

-.540 

— 

83 




! 2.85 , 

; 8.67 : 

-.551 

-.556 

84 




1 3.95 

„ 8.35 1 

1 -.542 

-.546 

. 85 




3.52 

8.56 ! 

1 -.558 

-.560 

80 




2. SO 

S 8.50 

-.356 

-.559 

87 




3.40 ! 

! 8.70 

-.550 1 

-.551 

88 




I 3.70 i 

i 9.13 

-.548 ' 

- -.551 

89 




i 4.55 i 

! 8.68 

-.550 1 

-.546 

90 




i 4.80 

1 8.60 

-.550 

-.549 

91 




1.55 

i 8.83 

-.548 

-.549 

92 




1 3.10 

1 8.64 

-.560 

-.559 

93 




3.05 

! 7.50 

-.550 , 

-.553 

94 




' 3.45 

1 8.83 

-.560 

-.503 

95 




j 3.05 

8.75 

-.545 

-.546 

90 




1 3.50 

, 8.59 

-.550 

-.549 

97 




1 2.85 

8.71 

-.545 

-.546 

98 




3.10 

8.01 

-.548 



99 




4.10 

8.01 

-.551 



100 




3.00 

8,40 

-.552 

— 


Discussion of Results. 

From Tables I and II it can be seen that a fair percentage of the samples 
of both the individual and herd milks failed to reach the presumptive standard 
of 8.5 per cent, solids-not-fat. In the case of the milk of individual cows 
16.8 per cent, of these did not reach the legal limit in solids-iiot-fai: (ef. 
Tocher’s feme of 24.7 per cent.). In the case of mixed herd milk about 8,8 
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per cent, of tliese failed to reach the minimum of 8.5 per cent. solids-iiot»fat. 
Tocher (2) found that about 6 per cent, of the milk of herds of 5 cows were 
below this figure. Comparison with figures from other countries are not^ 
however, very instructive since the composition of milk is influenced by many 
factors, w^hich vary from country to country. The Tables also show that in 
many cases the milk was considerably below the legal standard. In the 
case of individual milks some 7 per cent, showed solids-not-fat of less than 
8 per cent., while only 0.4 per cent, of the herds examined gave milk below 
this figure. 

For mixed herd milk the percentage below 8.5 per cent, solids-not-fafc 
during the winter months were much greater than at other times of the year. 
This is very probably due mainly to the small number of cows (average 8 
cows) in many of the herds tested at this time of year. The possibility of a 
low level of nutrition proving to be a factor cannot, however, be excluded. 

A number of cows w’-ere followed throughout the greater part of the period, 
and many of these gave milk consistently low in solids-not-fat. Three were 
found to be below the standard on all occasions in both fat and solids-not-fat, 
one of these, e.g., giving a range of 6.37 per cent, to 8.25 per cent, in solids- 
not-fat. Subsequent examination by the Bacteriology Department showed 
the presence of mastitis organisms in the milk of all three. 


Freezing Point. 

The figures obtained from 100 samples of milk, some of low solids-not-fat, 
submitted to the freezing-point tests are shown in Table III. The results 
are a further indication that the freezing point of poor quality but genuine 
milk differs only very slightly, if at all, from the average for milk of normal 
composition, uijs., -0.55°c. The figures include milk from individual cows 
(Nos. 59 to 100) and mixed milk (Nos. 1 to 58) and the close agreement 
between them demonstrates the value of the test. The freezing-point figures 
obtained all lie between -0.5S6°c. and ■~0.504°c., that is, the maximum 
variation from -.55°c. is plus or minus .014^*0., a figure well within the limits 
ascertained by workers in other countries. 


Tue B. C. Z. Determination. 

As a matter of interest, the refractive index and chloride test were carried 
out on some samples (already submitted to the freezing-point test) and 
therefrom by the formulae of Beckel (18) a theoretical freezing point was 
calculated. The values obtained in this way show close agreement with the 
‘iw?tual freezing-point figures, and the method thus furnishes a 'Satisfactory 
.eqhTcnient alternative procedure for the detection of added water 
hres^ing-point method is not available. 
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SIBIMARY. 

1 . It lias been shown that under normal conditions of managements etc.^ 
the milk of both individual cows and of herds failed to reach the minimum 
requirements in solids-not-fat on many occasions. Thus : — 

(a) Of a total of 573 samples of milk from individual cows 16.8 per cent, 
were found deficient in solids-not-fat. 

(b) Of a total of 496 samples of composite herd milk (average size 9 cows) 
3.8 per cent, failed to reach the presumptive standard in solids-not-fat. 

2. Data have been given w^hich confirm the value of the freezing point 
method for the recognition of genuine milk, even in the case of poor quality 
milk, which falls below the legal limit for solids-not-fat. 

3« A number of theoretical freezing point figures were calculated from 
the chloride and refractive index by the formulae of Beckel. These approxi- 
mate very closely to the actual freezing point as determined by the Hortvet 
apparatus, suggesting that this procedure may be used to detect watering as 
an alternative to the freezing point method where this is not available. 
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THE MORE IMPORTANT POISONOUS 
PLANTS OF THE FARM. 

By PitOFESsoR M. J. Gormak, B.Sc., A.R.C.Se.r.. University t'ollege, Dubiiii. 

* • 

Poisonous plants are not, perhaps, to be regarded as one of the major 
causes of losses among our live stock. ’How great the extent of the losses 
they do cause and what proportion of the fatal illnesses among cattle and 
other farm animals should properly be attributed to poisonous plants are 
questions which cannot be easily or accurately answered. It is not unlikely 
that a careful survey would reveal losses and injuries of quite serious dimen- 
sions. As it is, definitely established cases of poisoning are frequently met 
with. This is proved by clinical and especially by post mortem examinations 
of affected animals. Leaves and other parts of plants knowui to have toxic 
properties are often recovered from the stomachs of animals that have 
died under circumstances suggestive of poisoning. Jn many, perhaps most, 
eases of poisoning, or rather of suspected poisoning, the evidence is not 
conclusive. The symptoms ate not clear and post mortem examination fails 
to give a definite result. Again, not every animal that eats portions of 
poisonous plants dies. If less than a certain amount of the plant is eaten 
the animal, after a more or less severe illness, may recover. The effect on 
the animal may be slight but, on the other hand, considerable injury to 
health may be the result and a long interval may elapse before such an 
animal is fully restored to its normal thrifty condition. In many cases of 
this kind the trae cause of the trouble may remain entirely unsuspected. 
Worms may be blamed, or an internal injury, or the beast may be said 'to 
have a murrain.’* Murrains are often believed fco come from something 
in the land.” It is not improbable that this something could, in some cases 
at all events, be traced to an unwholesome or poisonous plant 

Poisonous plants are not, indeed, rare or uncominon in our pastures, 
hedges, shrubberies, waste ground and situations to which animals 

have more or less constant opportunities of access. Why there are not morc^, 
frequent accidents and losses is due esseiitially fo the instinct of the grazing 
animal which is a reliable guide as to wlmt plants may be eaten and which 
ones should be avoided. Many, probably most, of our plants are provided 
with some sort of protection against grazing animals. Thus, there are hairs 
on the leaves and stalks (even hairy grasses are disliked), spines, thorns, 
prickles and other mechanical safeguards. Other plants are protected by 
acrid substances in their tissues or a .bitter sap which renders them unpala- 
table. Besides these there are still other plants which arc for no apparent 



reason sliiiniied by grazing animals* Some, at least, of tlie last group are 
poisonous. It is, therefore, this instinctive power of selection, enabling 
animals to choose what is wholesome and avoid plants that are dangerous 
that affords the most effective protcctiofi against accidents. 

There are times, however, when the instinct fails. Animals in bad health 
often develop a depraved appetite and are then liable to nibble and graze, 
with harmful consequences, plants they w'ouid not normally touch. In this 
way many losses from poisoning occur. Again when fodder and grazing are 
scarce, as is not uncommonly the case in late spring, or at the end of a drought, 
animals compelled by hunger will, in spite of the warnings of instinct, con- 
sume practically anything that may be available. It is under these circum- 
stances that some of the most serious losses from poisoning take place. 
In hill pastures, for example, the young fronds of bracken which often come up 
in abundance before grass has made any substantial amount of growth have 
been knowm to cause deaths among cows and other live stock. 

There are over a thousand different ‘species of flow'ering plants — ^trees, 
shrubs, grasses, herbs — and ferns that grow wild in this country, and the 
great majority of them are at sometime or another accessible to live stock. 
As is well known animals do not confine their grazing to the grasses, clovers 
and miscellaneous plants that constitute the ordinary herbage of pastures. 
Trees and shrubs arc freely browsed upon and, incidentally, often seriouslj' 
damaged in consequence. In rough pastures furze, heather, brambles, 
whitethorn and other shrubby species are more or less freely grazed especially 
when a more succulent bite is not available. Under certain circumstances 
live stock will brow^se upon most kinds of trees, shrubs and herbs, many of 
which, as has already been mentioned, if consumed in sufficient amount, 
would be definitely harmful and in certain cases even deadly. 

It would be difficult and not particularly useful for the present purpose 
to prepare an annotated catalogue of all the plants of farms, gardens, shrub- 
beries and other situations which are known to possess harmful properties. 
As the main object in view here is to provide stockowners and farmers with 
information regarding those plants which are usually responsible for accidents 
and losses the scope of this article will be somewhat limited and confined, in fact, 
to notes on a score or so of 'those species which past experience in this counlry 
and elsewhere has shown to be most important. In dealing with these, 
restricted in numbeirs though they are, some scheme of classification 
is necessary. The usual practice is to treat the plants in regular order accord- 
ing to the families to which they belong, i,e,, according to their botanical 
relationships. That method is unquestionably a good one, especially if an 
attempt is being made to treat of the subject exhaustively. For the present 
purpose it is felt that a more satisfactory arrangement is to group the poison- 
ous plants of the farm according to the situations in which they are usually 
found growing. Thus there are poisonous plants of (A) Pastures and Meadows, 



16 


(B) DiicheSf Streams^ Marshes^ Rivers^ Canal Banks, (C) Hedges, Plantations, 
Shrubberies, (D) Tillage, (E) Waste Ground^ Rubbish Dumps, Ruins, Roadsides, 

etc. 


A.— PASTURES AND MEADOWS : 

The sward of an old pasture often contains as many as forty or fifty species 
of grasses, clovers, and miscellaneous herbs, all intimately intermingled. 
A beast grazings therefore, is compelled to a great degree to take everything 
as it comes. While this is in the main true it may be observed, if animals 
are watched as they graze, that a considerable amount of selection is exercised, 
Certain species appear to be shunned with the result that they tend to increase 
and become a dominant and conspicuous feature of the sward. Hence it is 
that in late spring and early summer many of our pastures show such a 
remarkable crop of buttercups. They are unpalatable and remaining un- 
checked, they go on increasing from year to year. The idea that buttercups 
are a sign of a good pasture or that they give a rich colour to butter is 
erroneous. *** Not only are they useless weeds but some of the species are 
severely poisonous. 

Butteecups {Ranunculus spp.) 

There are three species of buttercup common in pastures : (a) Creeping 
Buttercup {Ranunculus repens) so-called because of its mode of propagation 
which is similar to that of the strawberry. This species is believed not to be 
poisonous, (b) Bulbous Buttercup {Ranunculus bulbosus), a rather tall 
upright species having no runners but the base of the stalk just below the 
surface of the ground is enlarged to form a small white fleshy bulb. It is 
often the main species in a pasture heavily infested with buttercups and it is 
the most poisonous of the ordinary pasture species, (c) Common or Acrib 
Buttercup {Eannunculus acris) is rather like the Bulbous in its form and 
general appearance but it has no bulb. Neither has it any runners. It, too, 
is poisonous. It appears that the buttercups are less poisonous while the 
leaves and shoots are growing. The most dangerous time is when the plants 
are flowering and the flowers themselves are the most poisonous part. Luckily 
the toxic principle is volatile and disappears when the plants are dried so that 
in hay buttercups are usually believed to be harmless. 

Ragwort, Bookalawn, or Ben Weed {Senecio Jacobea, and other species). 

This weed becomes extremely abundant in pastures that are overgrazed, 
and in other respects mismanaged. It is often plentiful in meadows too. 

It is shunned by cattle and horses. Sheep, on the other hand, graze it. 
They are, in fact, helpful in keeping the weed under control and do not, it 
_seeins, suffer any injury from eating it, provided it does not form a very 
Mgh. proportion of their diet. With cattle the position is different. For them 

. licli pdhm colour of butter in early summer is due to a pigment derived from green 
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Ragwort is distinctly poisonous and in hay, especially, it is highly dangerous. 
In a number of eases investigated by Bisset and Rees in Wales a few years ago, 
the deaths of several cattle (eighteen on one farm) were definitely proved to 
be caused by hay containing Ragwort. The action of this weed is peculiar. 
The symptoms may not appear while an animal is actually being fed on hay 
containing Ragwort or for some time after its use has been discontinued. 


The effect of the poison is cumulative and before the symptoms develop 
a latent period ” which appears to vary from three weeks to six months 
must elapse. Once the symptoms — staggering gait and diarrhcea with 
severe straining — ^have appeared, no treatment tried so far has been of any 
avail in curing the animals. The characteristic post mortem features of 
Ragwort poisoning are : yellow and hardened cirrhotic *') liver, large 
quantity of bile in the gall bladder, and thickened lining of the fourth 
stomaclu 

Autumn Crocus or Meadow Saffron (ColcMcum auiumale). 

This extremely poisonous plant of marshy meadows and pastures is 
fortunately rare in Ireland. At present it is known to occur only in Co. Kil- 
kenny where it is said to be frequent in the Nore Valley The pale, purplish 
pink flowers appear in early autumn, but the seed vessel which develops 
underground in the base of the flower does not appear until the following 
spring when it is carried up on a stalk accompanied by the dark green leaves 
which are broadly lanceolate, 1 inch to 1| inches wide and from 6 inches to 
nearly a foot long. All parts of the plant are poisonous whether they are grazed 
in the green condition or dried in hay and wherever it is found steps should 
be taken to eradicate it by digging up the bulbs or, as they are more correctly 
termed, corms. 

Bracken {Fteris aquilina). 

The Bracken fern covers very large areas of hill pasture, and other types 
of rough grazing land where the soil is fairly deep and well drained and the 
situation more or less sheltcired from the strongest winds. It frequently 
invades pasture fields and meadows, encroaching from the fences by means 
of its powerful underground runners or rhizomes. While there appeare to 
be some difference of opinion regarding the toxic properties of Bracken, 
reports from reliable sources id this country, besides numerous records of 
cases investigated in Canada, the United States and other countries abroad, 
leave no doubt that both the fronds and “ roots (rhizomes) of this fem 
are harmful and may .be the cause of serious losses among live stock. For- 
tunately, if a reasonable amount of pasturage is available healthy animals 
with normal appetites wiU, as a rule, avoid bracken. Bosses generally occur 
either in spring when the fronds are just coming up and grazing is not yet 
plentiful or in the autumn when pastures have again become bare. Hay 
containing an appreciable amount of Bracken should be regarded as dangerous. 
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B.^^BITCHES, STREAMS, RIVER AND CANAL BANKS, MARSHES 

AND OTHER WET PLACES. 

Cei.es.Y“Leayei> Butteecjcjp {Eanwncuhts sceleratus). 

This is probaMy the most poisonous of the buttercups. Ifc is an aiinuai 
upright-growing species having very small (about inch in diameter) yellow 
iowers. It is found only %vhere the ground is damp, say, beside streams, 
in wet pastures and about the edges of pools or ponds. It is stated that cattle 
have frequently been poisoned by this plant. 


Lessee Speaewoet {Mamvnculm Flammula), 

This species which has yellow flowers like the pasture buttercups has 
narrow-pomted smooth leaves. It is very common in moist places — along 
the banks of streams, in ditches, around springs and drinking places. It 
must be regarded as a poisonous plant. Though it is rarely grazed— -in 
quantity at all events —poisoning of animals has been attributed to it. 

Maksh BIarigold oj^ King Cups {Caltka palmtris). 

This well-known species with its handsome large yellow flowers is more 
or less poisonous and the loss of animals from eating it has been recorded 
in Germany. It is iwely, if ever, grazed by heallliy animals. 

Water Dropwoet {Oenanthe crocata). 

This and the following species belongs to the family, UmbelUferm, of which 
carrot, parsley, celery and parsnip are familiar examples, Species belonging 
to this family are readily recognised by the form of their flowering branches. 
The leaves also of many of them bear a strong family resemblance 
to one another, being finely divided as in the carrot. This Drop- 
wort is not uncommon in wet ditches or river banks and often 
in the beds of rivers usually in districts where the ground lacks 
lime. It is frequent throughout County' Wicklow for example, but 
it has not yet been noticed in Leix, Offaly, Kildare, Westmeath, 
Longford or Roscommon. The plant is a perennial with several 
stout more or less spindle-shaped fleshy roots. In the early spring a new 
crop of leaves arises from the crowui of the root stock. The leaves resemble 
celery somewhat and have been eaten in mistake for this vegetable with 
fatal results. Each season stout, branched stems, grooved on the surface, 
hollow inside and reaching 4 or 5 feet in height grow up from the root stock 
and come into flower during June and July. The sap of both the stem and 
the roots turns yellow when exposed to the air. All pax Is of the plant, 
especially the tuberous roots, are poisonous and death may follow within a 
'hours after eating it. In cleaning out ditches in the winter and spring 
^ possibility that the tubers may be thrown out on the |■>ank Cattle 
‘them and cases are knovm in which poisoning has otteurrcti 
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CowBANE or Watek-Hemlock (Cicuta virosa). 

This species is confined mainly to the North of Ireland and, outside a few 
areas, is quite rare. In its known distribution it lies betmxcii two lines 
drawn from Galway, one to Derry and the other to Dublin. It grows in 
ditches, ponds and other wet places. It is a perennial, having a stout tap 
root i^hich is hollow and divided by cross walls into a number (maybe six or 
eight) cavities. The root has a sweetish taste. It has been mistaken (with 
fatal results) for celery or parsnip. The main stem reaches 4 feet in height. 
The flowers which are borne in umbels in the manner characteristic of the 
family are small and white and appear from June to August. Like Dropwort, 
Cowbane is poisonous in all its parts. It is not usually eaten by stock unless 
herbage is scarce. As with Dropwort, it is dangerous to throw out the roots 
on the bank when ditches are being cleaned. 

Horsetails {Equiseium spf). 

These plants form a small group of plants which are related botanically 
to the ferns. In Ireland there are about ten different species and of these 
three or four are widespread and common. Horsetails have upright, sonie- 
wliat iTisli-Iike, stems which are grooved on the surface, distinctly jointed, 
and hollow inside. At each joint or node of tlie stem there is a sheath. 
.Branches, when present, arise in whorls from inside the sheath. As in fermi, 
reproduction is by spores — not seeds. The spores are borne in cone-iike 
structures vhich form on the tips of some of ihc stems, in- certain of the 
species, e.g,, the Field Horsetail (our commonest species), the spores are 
produced on special, unbranched brownish (not green) stenis which come 
up early in the spring before the green injertilc shoots appear. Propagation 
is mainly by underground runners which develop extensively and make 
eradication difficult. Horsetails occur typically in damp soils and are often 
an abundant constituent of the herbage of marshy ground. The Field 
Florsetail is a common and frequently troublesome weed in tillage or damp 
soils. The shoots of Horsetails are rough and unpalatable and not normally 
eaten freely by live stock other than horses. There is a considerable amount 
of evidence from different sources that the plants are poisonous, different 
species in different degrees. While they are not in ordinary circumstances 
to be regarded as very dangerous, at the same time it must be remembered 
that authentic 'Cases of death from Horsetail poisoning are recorded Tor both 
cattle and horses and the presence of the plants, therefore, among herbage 
and fodder is highly undesirable. Growing in the pasture the -green plant 
is not likely, perhaps, to cause serious trouble. Hay from marshy meadows 
may, however, contain enough of the weed to make it definitely unwholesome, 
or even dangerous, especially for horses. 

HEDGES, PLANTATIONS, SHRUBBERIES. 

Yew (Tams baccata). 

This well-known evergreen tree or shrub (it gi’ows very slowly) is perhaps 
the most dangerous of our poisonous plants. It probably causes 
deaths among our livestock than any other species. 
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Thougli indigenous in Ireland Yew trees are now rarely met with except 
where they have been planted. From the earliest times they have been 
planted in the precincts of churches and religious houses, and some of the 
oldest trees in the country are now growing on the 'sites of ancient monasteries. 
The tree is often planted in shrubberies. All parts — wood, bark, twigs, leaves, 
seeds (but not the scarlet cup or “ berry ” which surrounds the seed)— -are 
poisonous, the old leaves and shoots being especially so. Clippings are very 
dangerous and have been responsible for many losses. It is recorded that 
sheep have died from eating in April clippings that lay on the ground 
since the previous autumn. * • 

Yew, unlike so many other poisonous plants (which are unpalatable, or 
otherwise unattractive), is readily eaten by cattle, sheep, horses and other 
domestic animals. For that reason the strictest precautions should be taken 
to prevent live stock having access to it. Care should be taken, for example, 
lest animals reach and nibble Yew trees across a pasture fence. It should be 
remembered, too, that the owner of a Yew tree may be liable for compensation 
if graziers on his land or his neighbour’s animals in an adjoining field should 
get poisoned by it. It is obvious that farmers should never plant Yew as an 
ornamental evergreen. 

Labuenum {Cytisus Laburnum), 

This ornamental tree, or shrub, of the pea family producing its long, 
drooping racemes of yellow flowers in May and June, is fairly common in 
gardens and pleasure grounds and, according to one authority is certainly 
one of the most poisonous of all trees cultivated in gardens.” All parts are 
poisonous, especially the seeds which are formed in pods, like peas, and 
are often produced in great quantity. Children have frequently been 
poisoned by them. Among live stock horses, it is stated, are much more 
susceptible to injury by Laburnum than are cattle. Laburnum should not 
be planted in positions where grazing animals are likely to have access to it. 

liHODODENDEONS (Bkododendron poniictim and other species). 

Though poisoning by Rhododendron is probably rare, it is well to bear in 
mind that the plants possess poisonous properties and there is, therefore, 
a certain amount of risk, gimtest when herbage is scarce, where animals 
have access to this shrub. In some situations wdiere it was formerly planted 
Ekododendron ponticunihsLS spread rapidly and is now covering fairly extensive 
areas. 

Bitter-sweet or Woody Nightshade (Solarium Dulcamara), 

Tills species, a member of the potato family (Solanacem) is found here and 
there in hedges throughout Ireland. Nowhere in the country, how^ever, 
does it occur in abundance ; actually outside County Dublin, where it is 
fairly common, its occurrences generally appear to be few and far between. 
The flowers are purple, somewhat smaller than, but otherwise resembling 
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closely, those of potato. The somewhat oval berries are bright red or scarlet, 
when ripe. The stem, leaves and berries, contain the toxic substance, 
solanine. Bitter-sweet has been known to cause poisoning in sheep and 
cattle. 

Note.— Besides those just referred to, many plants, occurring more or less com- 
monly in hedges, woods and shrubberies, possess poisonous properties. 
Among trees, mention may be made of the Oak. The leaves and, 
for some animals, the acorns are poisonous or, at least, unwholesome. 

Spindle Teee {Euony7nm europceus) 

This is poisonous in all its parts, its brightly-coloured berries especially so. 

Among Herbs, mention may be made of Foxglove (Digitalis purpurea), 
Wild Arum {Arum maculaium), (bright red berries very poisonous and 
dangerous for children), Lesser Celandine {Ranunculus Ficma), St. John’s 
Wort {Hypericum spp.\ and Hedge Parsley (Ckwrophyllum syh 
vestre). Though live stock constantly have opportunities of grazing these 
the risk of injury is not great mainly for the reason that the plants are 
unpalatable and are, therefore, under ordinary circumstances avoided. 


D.— TILLAGE. 

Corn Cockle {Lychnis Gitkago), 

This annual weed of cornfields has been noticed in nearly every county 
in Ireland- It occurs more frequently in the East, South, and Southern 
Midlands. It is a tall (3-4 ft. higli), rather robust plant, and among corn it 
is conspicuous by reason of its large (1|-1| inch across) purple flowers. 
The seeds, borne in capsules on the tips of the branches, are large, black, 
angular, kidney-shaped and rough, with concentric rows of pointed tubercles. 
As they are about the same size as grains of corn they are, with difficulty, 
removed by screening. Consequently, when Corn Cockle grows as a weed in a 
crop of wheat or other cereal, some of the seeds (which are poisonous) are 
almost sure to be found among the grain. In such cases there may also be 
substantial amount of the seed in the screenings. 

From the earliest times Corn Cockle has had the reputation of being 
poisonous. Numerous cases are on record in which it has been held to be 
responsible for poisoning in humans and domestic animals. It is true that 
trials have shown that large quantities of Cockle seed may be eaten by pigs 
and other animals without injury, a fact which may be explained by difier- 
ences in the amount of poisonous substance in different lots of seed according 
to the season and possibly also according to soil in which the plant grows. 

Apart from whatever poisonous properties it may possess, CqcMc in wheat 
is always objectionable' as, if present in sufficient amount, the ground-up 
se,eds discolour flour and give bread a disagreeable odour. 
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Fortanateiy, at the present time, the extent to which Cockle containinatioE 
Aocnrs in Irish grain is very slight, probably negligible. Very few samples 
coiifcaiii Cockle seeds and when they do the quantity is usually very 
small. Samples of wheat and barley containing about twenty seeds to the 
pound w'eight, have been met with. From the point of view^ of the whole- 
someiiess of the grain, snch a slight contamination is hardly significant. 
It would be most unwise, however, to use such grain for seed as, if sown at 
the rate of IG stone to the acre, it would mean a seeding of about 1 seed 
to the square yard of corn cockle with the likelihood of a greatly increased 
and probabl}^ dangerous Cockle content in the resulting crop. Proper rotations 
and clean seed are the best ineams keeping Corn Cockle in check. 

Among other poisonous w^eeds of tillage may be mentioned Poppies 
{Papaver spp.)y Spubges {Euphorbia $pp-) and Phesiiaugh (Sinapis arvensis) 
ail of which occasionally occur in great abundance in catch crops or other 
green fodder. Live stock are not at all likely to graze Poppies or Spurge, 
but , there is, perhaps, some risk in feeding to young stock, green fodder 
containing a lot of Poppy. The Poppy heads containing the seeds are the most 
poisonous part and stock have, it is known, been injured by eating these. 

In the case of Preshaiigli, too, it is tlic seeds that are especially poisonous, 
a point which it Is important to bear in mind as the seed often forms a high 
proportion of the cleanings of cereals. Such materials containing Poppy 
heads and Presliaugh seeds, if ground up and used as feeding stuffs, are 
likely to be quite harmful. 

White Mustard {Simpis alba), 

A species closely related to Presliaugh is sometimes sown for green manuring. 
The seeds of this plant too, are dangerous and there are records of sheep 
Ixaving been lost as a result of grazing the growing crop in the seeding 
stage. 


Bdack: Mustard {Sinapis uiigra). 

The seeds of which are used in the manufacture of table mustard must also 
be regarded as dangerous in the seeding stage* 

E.—WASTE GROUND, RUBBISH DUMPS, RUINS, ROADSIDES, Etc. : 
Hemlock {Conium maciilakim). 

This intensely poisonous member of the Umbellifer® (carrot-parsnip 
family) occurs throughout Ireland. It is generally more plentiful near the 
sea and is commoner near villages than in the open country. It is tall (3-5 ft.) 
with a stout, smooth, somewhat furrowed, hollow* stem which is almost 
invariably splotched or spotted with purple. The leaves are large and finely 
‘ into small toothed segments. The numerous small (|-inch across) 

> "lowers are. borne in large ^umbels. When bruised, the plant emits a 



28 


Cases of human poisoning have occurred when Hemlock lias been eaten 
in misl:ake for other herbs, e,g., parsley. On account of its unpleasant 
odour it is rarely eaten live stock in this country. Cases are on record,, 
however, of poisoning of horses, cattle, sheep and pigs, by Hemlock. 

Hemlock is an annual or biennial and is. therefore, entirely dependent 
on its seed for survival and spread. It can and should be eradicated by 
prevention of seeding. 

Hekbane {Hyosc'ijamm niger). 

This species, a member of the potato family and poisonous in all its parK, 
is rather rare in Ireland. There are several counties from which it has not 
yet been recorded. It is an annual or biennial and grows typically in sandy 
ground. It is rather coarse and branching, 1-2 ft. high, more or less hairy 
and sticky or clammy. It has a nauseous smell. The large (over an inch 
long and up to 1| inches across) floW'Crs arc dingy yellowy streaked with 
purplish veins. The seeds, small and numerous, are formed in a globular 
capsule. By reason of its rarity and its iinpalatibility Henbane is hardly 
likely to cause poisoning among live stock. 

Two other poisonous species of the Potato family are sometimes found 
growing in waste places, seldom far away from houses or ruins. They are 
Deadly Nightshade {Atropa Belladonna)^ a perennial, 2-4 ft. high, and 
Black Nightshade {Solanum mgYwm)^ an annual about a foot high, which 
may also grow as a weed in gardens. As they are both very rare in Ireland, 
Deadly Nightshade especially so, the danger to live stock is slight. Both 
these species have black (when ripe) poisonous berries. 

In this section reference may appropriately be made to another possible 
source of danger which, at one time or another, is likely to exist at most 
farms. It arises when garden refuse is thrown on to rubbish dumps, compost 
heaps, manure heaps or out on the roadside. The plants throwm out may 
include some that are poisonous, such as Hellebore, Monkshood, 
Larkspur, Lily of the Valley, all of w'^hich are common in gardens. Some 
of these may even take root and grow for a time. It is not suggested that 
they are necessarily highly dangerous, but if live stock, especially young 
animals such as calves, have access to them there is always some risk of 
poisoning. It is wise, therefore, to dispose of garden refuse containing pieces of 
ornamental plants, shrub clippings, etc., in such a manner as will place them 
outside the reach of live stock. 

In the foregoing notes the plants which are most likely to be harmful to 
live stock have been brought under review and the measures which farmers 
and stockowners should adopt to safeguard their animals have been indicated. 
It will be seen that direct preventive action, involving the removal and 
destruction of dangerous and suspicious plants, is often not possible m 
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practical In the main, resort must be had to indirect methods having their 
basis in a knowledge of the biology of the plants and also of the habits and 
instincts of the animals themselves. The principal precautions to be taken 
may be summarised as follows : — 

. 1. Destroy and remove or otherwise get rid of harmful plants. This is 
applicable to certain trees and shrubs, Yew and Laburnum, 
which as already mentioned, ought not to be planted for ornament 
in situations “Where live stock can have access to them. Eradication 
should be the aim too, in the case of Eagwort and Buttercups in 
grassland and Com Cockle- in cereals. The most satisfactory, rapid 
and generally most effective method of ridding grassland of Butter- 
cups is tillage and re-seeding with a carefully compounded mixture 
either directly after ploughing up or at the end of a rotation. To keep 
pastures free of Buttercups not only the seeds mixture but also the 
manuring and management of the grazing must receive careful 
attention. Ragwort 'is usually abundant on over-grazed pastures 
and in paddocks. It is a biennial and is, therefore, entirely dependent 
on its seed for its survival and spread. It can, therefore, be eradicated 
by persistent pulling to prevent seeding. Sheep are also very useful 
in keeping down Ragwort as they graze it in the rosette stage with 
apparently no ill effects on their health. As already pointed out, 
ragwort is most dangerous in hay. 

2. Provide ample fodder for use in spring when grazing is scarce. 
Mortality among live stock is heaviest in spring. There are various 
reasons for this. Poisonous plants are certainly responsible for 
some of the deaths that occur at this season. Apart from such as 
may be caused by Ragwort or other harmful herbs in hay, other 
losses are due, as has already been pointed out, to animals being 
driven by hunger to browse on plants w^hich, if adequate food 
supplies w^ere available, they would carefully avoid. 

8. The greatest care should be taken to avoid gathering up poisonous or 
suspicious plants among winter fodder. Buttercups, though useless 
as fodder, are not, apparently, actually dangerous in hay. Ragwort 
it may be repeated, is highly so and so also is Bracken. One some- 
times hears it suggested that practically any sort of green stuff is 
capable of being converted into wholesome and nutritious silage. 
This idea (which is quite erroneous) arises from the failure to under- 
stand that ensiling is a preservative process — a form of pickling — 
applied to green fodder that is already wholesome and nutritious, 
being composed usually of proper herbage plants — ^grasses, clovers, 
cereals, legumes, etc. Mowings from the verges of fields, banks, 
and waste corners may contain harmful species. To convert into 
; #|^e a crop of, say, ryegrass and clover heavily contaminated with 
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Poppies, Presliaugli in seed, or Spurge entails a certain amount of 
risk, depending on the extent and nature of the contamination. 

4. It should be remembered that sick animals often develop a depraved 
appetite which may lead them to eat plants they would normally 
avoid. Care should be taken to ensure that while they are in this 
state they do not have access to harmful plants. 

If an animal falls sick and the nature of the illness is obscure, a veterinary 
surgeon should be consulted as soon as possible. Should an animal be suffering 
from poisoning skilled attention may save* its life and bring about rapid 
recovery. If a death occurs the cause may sometimes be ascertained by a 
post mortem examination. If poisoning is indicated necessary steps to 
prevent further losses can be taken. Even if the post mortem gives negative 
results and the cause of death remains uncertain, the land should be examined 
by a botanist and a thorough search made for poisonous plants. 

(Received for publication on 5th October, 1943). 



LIVE STOCK FEEDING. 


Broadcast Talk given by Professoii E. Sheehy> D.Sc., Head of Animal 
Nutrition Department, University College, Dublin, on Saturday, llth 

December, 1948, 

As a result of the emergency conditions farmers are now obliged to till a 
certain quota of their arable land. To many of you this obligation has not 
necessitated any change in the system of farming because an appreciable 
proportion of your farms has at all times been tilled. To many others it has 
meant a necessary change of husbandry. An increase in tillage causes a 
reduction in grass and meadow land thus, it is claimed, decreasing the area 
available for livestock feeding. 

While talking, a few days ago, to a farmer friend who has ploughed up a 
good deal of his old pasture since 1989, I asked him if he now keeps less 
stock than he did pre-war. -His reply was encouraging and stimulating. 
Actually he said : I keep the same number of cattle, sheep and horses, I 
have a few more pigs and many more poultry, and while before the war 
I sold no grain, I now dispose of a good deal of corn about three-quarters 
of which is wheat.” I inquired whether he was smuggling in feeding stuffs 
or purchasing the produce of his neighbours’ farms. No,” he said, ‘‘ but 
notwithstanding the shortage of artificial manures, I am now producing on 
my own farm far more food than I had been doing.” The plough has aided 
me,” he said, though I took very reluctantly to it.” He w'^ent on to say that 
about Christmas, 1989, he ploughed up one of his old grazing divisions 
which only carried a beast to every 4 or 5 acres, a field which was not produc- 
ing enough to pay for the rent and rates on it. It gave a very fine crop of 
oats ill 1940, and was grazed in 1941 when it carried more than twice as 
many stock as it did prior to ploughing. The field was again ploughed at 
the end of 1941, after one year’s grazing and it bore a very profitable crop 
of clean wheat in 1942, it gave a good hay crop in 1948 and is at this moment 
heavily stocked with cattle which are doing well on it. ‘‘ Encouraged by my 
success,” he said, “ I have since been ploughing up some of my smaller fields 
and putting as many of them through a rotation of tillage cropping as I 
have been able to manure.” Then, with a flourish, he again declared that on 
much less gifezing land, of superior quality, however, he now carries the same 
^ amount of cattle and sheep as he did before and from the tilled ground he 
' pisbeures abundance of feeding stuffs for the other farm stock and at the 
m on grain sold off the farm. 
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The fact is^ as illustrated by the instance I have quoted^ that there is wide 
opportunity for increasing the productivity of a high proportion of our pasture 
land. When improved, a much reduced pasture acreage would carry our 
' population of grazing animals, thus leaving ample arable land for the pro- 
duction, not alone of food for man, but of feeding stuffs for f<:rm stock* 
The question of feeding live stock in present circumstances, and the conditions 
of to-day may obtain for a very long time, is primarily one of crop production, 
the word crop implying both tillage and pastui’e ; and while the solution of 
the problem lies in taking the plough round the farm — that system of ley 
farming familiar in so many parts of this country — need I say that there 
are many snares and pitfalls and much knowledge to be applied in successfully 
conducting this programme, and need I refer to the advisability of consulting 
the agriciiltiira! advisory staff in preference to gaining the necessary know- 
ledge by repeated failures. As a prelude to a discussion on live stock feeding 
I emphasise the ‘production of a sufficiency of food on our own land. All 
types of live stock and live stock products — cattle, sheep, pigs, poultry, 
horses, milk, eggs and rvool, arc paying 'well at the moment, but the total 
income accruing from them is directly related to the quantity of nutriment 
made available l^y food production on the farm. Hence the emphasis,, from 
this point of view, on increased food production from tillage and grass land. 

repeated experiments conducted in this country have established the value 
of home-grown feeding stuffs for live stock and have shown them to be 
equivalent in productiveness to any imported material. The experience of 
farmers during the past three years has confirmed these findings. It is true 
that there has been a serious decline in the pig population, and a fall in the 
poultry, but this is explained by a shortage of food rather than by a deprecia- 
tion in the quality of the diet available. Where properly managed, poultry 
are la^nng as well as they were pre-'ivar ; pigs are reaching the same weights, 
and though they take a little longer to mature than they did when maize 
was freely available the quality of the bacon is superior, a fact which is of 
considerable importance because, after the emergency, our bacon will again 
have to compete on the foreign market with the product of other countries ; 
cows are milking as well as before, and the condition of our cattle and sheep 
is as good as it was. This is the result where, as I have indicated, stock are 
properly managed, that is to say, where the necessary knowledge, whether 
gained by experience, or acquired through the advice and instruction of those 
possessing the knowledge, is applied. 

If stock can be as well fed on the limited range of foods now available 
as they were when a great variety of foods was used, it may appear as if tiie 
feeding of live stock was, by those pronouncing on it in. the past, made to 
appear an unnecessarily complex business. Variety and the adoption of a 
complicated feeding formula do not in themselves render a diet sounder or 
more complete or satisfactory. There is, however, a code of basic principles 
underlying the feeding of stock comparable with those underlying human 
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nutrition and it is the correct application of these which matters* Each type 
of farm animal has certain food requirements and if these are not supplied^ 
in the correct quantity and in the proper quality, growth and production 
suffer* Rarely does an animal die because of an unsatisfactory diet Just as 
a complete crop failure is of rare occurrence, but untlxriftiness and low 
productivity, causing enormous losses to our farmers, are, alas, of too frequent 
occurrence among farm stock. From the foods available to-day, if the diet 
is properly balanced, the qualitative requirements of all stock can be success- 
fuHy supplied, but we want more of them, 

A properly balanced diet is not, ^s I have stated, necessarily a complicated 
one. Let me illustrate from pig feeding : adequate supplies of the very necess- 
ary proteins, minerals, vitamin A and vitamin D, and sufficiently concentrated 
ration to give excellent results are provided to pigs which are housed in a 
sty into which direct light has access, and which are fed some green food 
such as cabbage, kale or grass in addition to a mixture of oats, barley, potatoes, 
and separated milk or, in the absence of separated milk, meat meal* The diet 
is simplicity itself and one which, of course, has been so successfully used in 
this country* If, however, the green food is omitted, the important vitamin 
A is in short supply and the pigs are unthrifty and unprofitable. Similarly 
the essential vitamin D, which prevents cramp, stiffness and the scurfy 
oily skin which are some of the symptoms of a rickety condition, must be 
provided in order to promote normal growth and fattening* Direct light 
to the interior of the pig house or to an adjoining yard is essential to provide 
the vitamin D. Pigs otherwise housed return only half profit unless cod 
liver oil is used to supply the vitamin D, but the merits of cod liver oil are 
its content of vitamins A and D which can be derived from green food and 
through the agency of light, so that cod liver oil is not necessary for profitable 
pig production. Incidentally the value of the practice of turning young 
pigs out on to pasture for a portion of the day in favourable weather is hereby 
explained. If, in the feeding of pigs, milk or milk substitute were omitted the 
supply of proteins and minerals in the diet would fall short of requirements, 
consequently the animals would not thrive. Hence the special importance 
of milk or meat or fish meal in the diet. In emphasising these four dietary 
essentials and their food sources sufficient has been said to show that the 
important matter in pig feeding is to ensure a full supply of each of those 
food factors, shortage of any one of which acts as limiting factor to progress. 
Nor is this all. The pig is, like ourselves, an animal which suffers from cold, 
and while it will grow and fatten under cold conditions the results are slow 
and unsatisfactory : profits are enhanced by providing quarters in which the 
animal is sufficiently warm to sleep in comfort and to give the maximum 
return for the food consumed. 

of home-produced foodstuffs which constitutes such an eminently 
for the pig, is, in practice, giving excellent results with 
; the more important feature of correct feeding 
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is the provision of an adequate suppiy of each essential nutritive factor* 
To both chickens and laying fowl the all-important vitamin A must be 
provided in the form of fresh green food or grass meal or cod liver oil. Other- 
wise, no matter how many items in the dietary, the results will be most 
disappointing. Again, in the case of chickens being reared in the house, 
either direct light or cod liver oil is essential to prevent leg weakness and 
soft bone. Laying fowl on range, or having access to a pen, obviously receive 
an adequate supply of the vital light. As in the case of pigs, tlie necessity 
for cod liver oil is for poultry obviated by a supply of green food and light. 
Still, the requirements of the birds in respect’of these vitamin factors have not 
altered from the days when cod liver oil was freely available, but we have 
alternative sources of the food factors in question. Separated milk or meat 
or fish meal form an appropriate fraction of the diet in order to provide the 
proteins and minerals so absolutely necessary for good vigorous growth and 
heavy egg production. Potatoes, oats and barley, with the other items 
mentioned, make up a complete diet for aU kinds of fowl. 

Though it is well known that cooked potatoes are excellent for both pigs 
and poultry, and that four hundredweights of them provide the same amount 
of nutriment as one hundredweight of grain or good quality meal, too few 
potatoes are fed or, should I say, grown for feeding to stock. In most cases 
some are fed, wdth, as farmers are well aware, the most satisfactory results. 
The very considerable extent to which potatoes may be given to pigs and 
poultry ma}?' not, however, be realised. Some 40 per cent, of the diet of laying 
hens may be supplied as potatoes without diminishing egg production. 
Twenty laying fowl will consume about 100 ounces of grain and meal per day. 
Now if the grain and meal are limited to 60 ounces and the remaining 40 
ounces replaced by 160 ounces of potatoes egg production remains the same 
provided of course, the other essential items of the diet are included. Growing 
chickens are voracious consumers of meal, but recent experiments demonstrate 
clearly that their meal ration may, without hindering progress, be limited 
to 2| ounces, per day throughout the growing period if potatoes are freely 
supplied. A group of a dozen eleven w^ecks’ old chickens consuming 48 
ounces of meal per day makes no more progress than a similar group getting 
only SO ounces of meal with the remaining 18 ounces replaced by 72 ounces 
of potatoes. A six months old pig will consume per day about 6 pounds of 
meal of which some S J pounds may, without reducing the rate of gain of the 
animal, be replaced by potatoes. Thus, in the production of a fat pig, almost 
three-quarters of the meal which would be required in an all-meal ration 
may be satisfactorily replaced by potatoes. Obviously there is great scope 
for the feeding of potatoes to live stock. Four tons of them provide the same 
amount of nutriment as one ton, Le., the produce of one acre, of grain, but the 
comparable per acre produce of potatoes is at least eight tons. 

I am often asked the best way to balance the diet of cattle — calves, dairy 
cows and young fattening animals. Here, as in the ease of pigs and poultry. 
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balancing the diet really means making snre that an animal which receives 
a sufficiency of total food takes in adequate quantities of the proteins^ 
minerals^ etc.j which are each essential for good results and therefore for 
profit-making, Keally the best w^ay to ensure that the diet of cattle is made 
satisfactory is to improve the pastures, to make better quality hay, and to 
ensile some green food for feeding in winter. If the preserved fodder which 
comprises such a large proportion of the food of cattle in winter is of good 
quality the balancing of the ration is an easy matter : on the other hand, 
if the hay is of poor quality and no silage or green forage is available there is 
far greater necessity to ensure an adequate supply of proteins and minerals 
in the remainder of the daily diet. By good quality hay I mean material 
which is cut early, made up into cocks with the minimum of delay, and 
ricked as early as it can be without incurring the risk of heating. A ton 
of this type of material is as useful to a dairy cow, a calf or a fattening animal 
as two tons of the drab coloured weathered material which so often passes 
under the name of hay in this country. No matter how good hay is, however, 
every farmer knows that grass on the date of cutting for hay is inferior in 
feeding value to what it had been three weeks previous thereto. If you want 
real good substantial wdnter feeding, cut the gi'een herbage at this earlier 
stage but because this luscious herbage cannot 'be easily dried into hay it 
must be ensiled. Ensiled young grass is the premier winter food for cattle, 
but unfortunately, the process of ensiling is taldng on very slowly in this 
country. Beans in niaiiy places, and flax seed in a fevr districts, are grown for 
the purpose of mixing with oats for cattle feeding. , Both are excellent for 
the purpose. Meat meal is similarly useful to balance the ration for calves, 
cows and fattening animals to all of whicli however, it must be introduced 
very gradually as it is distasteful to cattle to begin with, though consumed 
with relish once they become accustomed to it. 
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SEED WHEAT SUPPLIES 1943^44. 

Broadcast Taik given by T. O’Connell, F.B.C.ScJ., M.Sc., Agricultural 
Director, Department of Agriculture, on 2iid November, 1943* 

During a recent debate in Bail fiireanii a feeling became evident 
that roiicli of the produce of last season’s wheat crop is iiiisuitabl# 
for seed purposes and, according^, that supplies of seed may be 
unprocurable in some districts. Lest this feeling may generally prevail 
and lest it may discourage the sowing of wheat to any extent whatever, the 
Minister for Agriculture wishes the position to be explained so far as the 
Department has been able to ascertain it. 

First, as to the quality of last season’s grain. Farmers need no reminder 
of their trying experiences during the past unfavourable harvest. They 
will, however, admit that of the three mein cereal crops, wheat suffered least 
damage and, notTOthstandiiig weather conditions, many w^heat crops were 
harvested in reasonably good condition. The appearance of the grain ma\r 
not be attractive but the germination in many eases is much belter than 
might have been expected. Evidence of this is afforded by the quality of 
the samples reaching the Department’s Seed Testing Station from seedsmen 
and from farmers during the past month. The seedsmen’s samples have 
naturally been hand-picked, but allowing for this, tlie quality has not com- 
pared unfavourably with that of previous years. Average germination has 
been in the neighbourhood of 92 per cent, but many excellent looking samples 
have tested as high as 95 per cent, to 98 per cent. These latter figures apply, 
however, mainly to samples which have been artificially dried. Farmers’ 
samples have ranged round 90 per cent, and on the whole, few samples of 
very low germination have been received. A noticeable feature of these 
low germinating samples was the presence of sprouted grains. 

While the average germination of the samples received at the Station is 
below that of normal seasons, it is evident that a fair proportion of the past, 
season’s crop is of reasonably good quality. The problem is to reserve 
sufficient grain of this quality as seed and having reserved it, to ensure that 
germination will be maintained up to sowing time. In the solution of this 
problem, co-operation will be required from growers, seed assemblers, flour 
millers and seed retailers throughout the country. 

Notwithstanding the relatively lower quality of this season’s grain it may 
be assumed that many farmers will retain their own seed, or possibly proeui'e 
seed by purchase or (exchange from neighbouring formers. The proportion 



retained will perhaps be less than in a normal season^ but it is probable that 
lip to 250^000 barrels of seed wheat will be provided in this way. Obviously 
the care and treatment of this seed is the first consideration. 

It is not proposed on this occasion to deal at any length with the storage 
and treatment of seed wheat. This is dealt with in the Department’s Special 
Leaflet No. 23, published about a year 'ago. In the meantime, results of 
preliminary storage trials conducted at the Department’s farms have become 
available* They indicate clearly that apart from artificial drying under 
proper conditions the old-fashioned practical method of storing seed wheat 
in the stack is second to none. Farmers do not always find it convenient to 
keep wheat in stack and in most cases threshing must take place long before 
the seed is required for sowing. At all times there is a risk that seed wheat 
stored under farm conditions may deteriorate in germination. There is 
little doubt that most of the thin brairds and partial failures of wheat crops 
are due to this cause rather than to poor germination originally. This risk 
is infinitely greater in a season like the present with grain of high moisture 
content. Dead grain cannot produce a braird, and its use as seed means a 
loss of good food. To the farmer it means the loss of a valuable crop, but this 
he can avoid by having his seed tested for germination. 

Apart from the facilities provided at the Department’s Seed Testing Station, 
farmers’ samples may now be tested for germination at; 9 1 Vocational Schools 
throughout the country. Information in this connection may be obtained 
from the Headmasters of the schools, from the Chief Executive Officers of 
the County Vocational Education Committees and from the Agricultural 
Instructors. Farmers are strongly advised to take advantage of these local 
facilities and thus avoid the congestion and delay which otherwise will 
inevitably occur at the Department’s Seed Testing Station. 

Many farmers throughout the country make a practice of selling seed 
wheat to their neighbours. This is a useful service when the seed is the 
produce of a good foundation stock and where the germination is satisfactory. 
Unless such seed is the produce of a crop recently threshed, it may, as in the 
case of the farmer’s own seed, have deteriorated in germination with equally 
unfortunate results. The seller is legally bound to quote the percentage of 
germination, and if there is any doubt whatever, the seed should be tested 
shortly before sowing. 

Let us next consider the large volume of seed wheat which is handled by 
the Seed trade. If we assume an area of around 700,000 acres in the coming 
season and assume further that an area of 250,000 to 300,000 acres will be 
sown with seed retained by farmers or purchased from their neighbours, a 
quantity approximating to 350,000 barrels of seed would require to be 
p^Vided elsewhere. Permitsliave already been issued for the assembly of 'a 
qu^tity*’ exoe^iing estimated requirements. Assemblers in some districts 



axe not experiencing much difficulty in procuring their quotas of seed of 
the prescribed standard. In other districts Queen Wilhelmina appears to 
have fared badly during harvest and first-class samples of this variety are 
scarce. Less difficulty is being met with as regards the variety Pajbjerg 
and apparently little, if any, as regards spring varieties such as Atle, which 
latter variety was least affected by unfavourable harvest conditions. 

It has transpired that the higher standard of germination prescribed tliis 
season has caused assemblers to reject samples which would have been 
acceptable last season. The Minister for Agriculture has, accordingly, 
decided to revert to last year’s standard cf a minimum of 85 per cent, germi- 
nation and the Emergency Powers (Cereals) Order, 1943, will be amended 
accordingly. It is anticipated that this concession will give assemblers a 
considerably wider choice in the selection of samples and enable them to 
fill their quotas more readily. This does not mean that seed of 90 per cent, 
to 95 per cent, and upwards will not be on offer, and purchasers will naturally 
give preference to the best. Consignments of wheat quite suitable for seed 
purposes frequently reach the flour mills. 

The Irish Flour Millers’ Association has been requested to co-operate with 
the seed trade in drawing attention to such lots of winter and spring varieties 
respectively. As an extra precaution the Association has been requested to 
hold a reserve of sound grain against any possible seed emergency. One firm 
of flour millers, in the Midlands, acting in co-operation with the Agricultural 
Instructors, has, in fact, already most commendably assembled and dried up 
to 30,000 barrels of .named varieties in first-class condition. 

Taking everything into consideration, no general shortage is feared, 
although some winter varieties, such as Squarehead Master and, to a lesser 
extent. Queen Wilhelmina, may not be so plentiful as spring varieties, such as 

Atle. 

Assemblers of seed wheat operate chiefly in the wheat-growing areas. 
Outside these areas farmers usually obtain their supplies from retailers wlio, 
in turn, purchase from the wholesale assemblers. These retailers are an 
essential part of the machinery of distribution, particularly in remote districts 
where the requirements of individual growers are frequently in terms of 
stones rather than of barrels or tons. 

It has been represented to the Minister for Agriculture that the present 
margin of Is. 6d. per barrel, which includes cartage from railway station, 
does not offer sufficient inducement to retailers who usually order in lots of 
less than 6 tons, ‘and who are called on to sell in small quantities. The 
Minister realises the necessity of having supplies of seed wheat available in 
all districts and has, therefore, decided to increase this margin to 2s, fid. 
when quantities not less than one barrel are sold, and by an extra penny 
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per stone wlien the quantity is less than one barrel, The scarcity of seed 
wheat which occurs in some districts is sometimes due partly to the farmers 
in these arcavS and partly to the retailers. The one will not place his order 
until the last minute, the other will not order from the wholesaler lest the 
wheat may be left on his hands. The remedy is obvious but the Minister 
trusts that retailers will take some risk and not be without a few barrels of 
seed wheat at any time during the next four or five months. 

Complaints are sometimes made that seed wheat of guaranteed germination 
has failed to grow. This is frequently due to delay in sowing and to loss of 
germination while the seed is* kept under unsuitable conditions. The De- 
partment’s scheme for the assembly of artificially dried seed of spring varieties 
will again be in operation this season. Many of the larger assemblers have 
also undertaken to offer artificially-dried seed of winter varieties. 

No wheat can be expected to retain germinating energy if stored in a damp 
cold loft or store, but artificially-dried wheat will not deteriorate if given 
any reasonable chance. Dried seed should, therefore, get preference. It is 
wnli worth the extra price. 

As in previous seasons home-grown seed, particularly of spring varieties, 
will contain a slight admixture mainly due to adulteration during threshing 
operations. This admixture in wheat grown primarily for milling purposes 
will not affect either tlie yield or the value of the crop. 

A long-felt want in connection with the further propagation of pedigree 
seed wheat on a commercial scale has recently been filled by the establishment 
of a new Irish company. It is anticipated that this Company will, in the near 
future, make available pure stocks of a number of varieties which have 
already been proved suitable to our conditions. 


SUMMARY. 

No shortage of seed wheat of reasonably good quality is anticipated. 

Farmers who intend to use their own grain for seed are urged to have it 
tested for germination previous to sowing. 

Those who purchase seed either from other growers or from seedsmen are 
entitled to a statement regarding germination. Intending purchasers of 
seed wheat shoiild place their orders in advance and so give retailers an 
opportunity of ordering in bulk. The Minister for Agriculture urges all 
licensed assemblers of seed wheat to lose no opportunity of acquiring grain 
up to seed standard. 

, __ The Minister also urges all retailers of seed wheat to stock some siipplies 
abswee of definite orders to cover those stocks.. Retailers who 
,;dUficulty in procuring stocks should conmiuiiiec.te with the 
' Pepartment of Agriculture, St. Stepbeirs Grecin Diiklin. 
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POTATOES IN THE DIET OF LAYING 

HENS. 

By 

B. J. Senior, E. M. Burke and E. J. Sheehy, 

Animal Nutrition Department, University College, Dublin. 

In tills country it is usual to include a large proportion of cooked potatoes 
in tlie diet of fowl. Tliere is little information, however, as to the' maximum 
amount which may be fed consistent with a high level of egg-production. 
Such information is of particular importance when poultry foods are scarce^ 
since it is well known that a given area of land will produce at least twice 
as much food material in the form of potatoes as in the form of cereals. The 
literature on the subject reports several investigations in which varying 
proportions of the usual mash-grain fowl ration were replaced by potatoes, 
but few of the experiments were expressly designed to ascertain the maximum 
amount of replacement permissible. The greatest amount of potatoes fed 
would appear to have been in the feeding-trials conducted by Halman and 
Fermor (1) where heavy breed pullets consumed + ozs. per head per day 
of steamed potatoes. 

Experiment 1 (1941/4.2). 

Sevent37'-four Match-hatched White W^^aiidotte pullets were selected early 
in October and divided into two groups of S7 each. They were accommodated 
in similar houses and had access to grass runs. Group I were given dry mash 
and grain ; in Group II portion of the dry mash was replaced by potatoes. 
The mash allowance was weighed and placed in hoppers each morning, and 
the grain (whole oats)' was fed just before dusk. The cooked potatoes for 
Group II were given twice daily— vin the early morning and again at 1 p.m. 
The mash used was composed of cereals, cereal offals, meat meal, and salt, 
and contained 16 per cent, crude protein and 8 per cent, crude fibre. During 
October, trials were made in order to determine the greatest amount of mash 
which Group I would consume, and the highest proportion which could be 
replaced by potatoes in the proportion of one part of meal to four of potatoes 
and still leave tlie total ration within the appetite of Group II. The grain 
a!loi¥aiice was maintained at 2 oz. per head per day. By the 1st November 
the following rations w^ere being readily consumed per bird daily, 

Grou]) I Group II 

Meals . . . . 2| ozs. I oz. 

Grain . . . . 2 „ 2 ozs. 

Potatoes (raw weight) — 7 

Percentage of tbe meahgrain Tation of group I replaced by potatoes io group 
37 per cent. * ' ' 
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Oyster shell was provided ad lib. Trap nests were in use in each house, 
and a record was kept of the individual egg-production during the six months 
November to April. 

Results from Experiment 1. 

The health of the birds in both groups remained excellent throughout 
the experimental period. There were only two deaths in Group I and one in 
Group II during the six months. Two of these pullets died as a result of 
burst oviduct and the third from heart failure. As the deaths were so few 
and did not appear to have any relation to the feeding, the records of these 
three birds were not included in the final results. The average weight of 
the birds in each group at the start was 4J lb. and during the period of the 
experiment the average increase in weight in Group I was 1.9 ozs. and in 
Group II 1.8 ozs. The following Table shows the average egg yield per bird 
in each group for each calendar month. 


Nov. 

Dec. 

Jan. 

Feb. 

March 

April 

Total 

Group I . . 9.6 

Group II 

6.3 

11.6 

18.1 

16.8 

15.4 

78 

(potato group) 9.5 

8.7 

13.6 

20.9 

16.3 

15.4 

84 


The total number of eggs laid in Group II was somewhat greater than in 
Group I. There was great variation, however, in the egg yields of the 
individual birds in each group and the difference is not significant. 


Experiment 2 (1942/43). 

The second feeding trial was conducted on similar lines to that of the 
previous year. Eighty-four February-hatched White Wyandotte pullets 
were divided into two equal groups. In this experiment portion of the grain 
as well as of the mash allowance of Group I was replaced by potatoes in 
•Group II. The substitution was made on the basis of a ratio of mash or 
grain (oats) to potatoes of 1.2 to 4.0. On this occasion compensation was 
made for the loss of protein to Group II involved in the substitution and an 
appropriate amount of meat meal was added to the ration of Group II, 
Oyster shell was fed ad lib, and the birds had access to grass runs. The mash 
used was similar to that of experiment I. The following Table shows the 
amounts of tlie various items consumed per bird daily. 


Group I Group II 

Meals . . . . . . . . 2| ozs. 1|- ozs. 

Grain . . . . , . , . . 3 „ I| ?? 

Potatoes (raw weight) . . . , — „ 

Meal ^ — | „ 


'i', meal-grain ration of group 1 replaced by potatoes in group 11=:= 
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Results fbom Expeeiment 2* 

Tie Iiealti of the fowl was again excellent and there were no deaths during 
the experimental period* The average weight of the birds was 4 lb. 5 ozs. 
on the 1st November and during the six months of the experiment Group I 
added on the average, 18 ozs. and Group II, 11 ozs. The average egg-yield 
per bird in each group for each calendar month was as follows : — 


Nov. 

Dec. 

Jan. 

Feb. 

Mar. 

April 

Total 

Group I . . 11.7 

Group II 

18.1 

14.8 

16.4 

20.2 

18.7 

95 

(potato group) 11.4 

11.8 

18.7 

17.0 

20.7 

19.7 

94 


The figures show that the trend of production -was similar in both groups 
in each month, and that there was practically no difference in the total 
number of eggs laid over the six-month.period. There was again considerable 
variation in the egg-yields within each group, but the high levels of winter 
egg production obtained indicate that potatoes may safely replace 41 per cent, 
of the mash and grain in the ration of laying pullets. 


SUMMARY AND CONCLUSIONS. 

Two feeding trials on laying pullets have been conducted over the six 
months, November to April, with the object of ascertaining the highest 
proportion of the usual mash-grain fowl ration which can be replaced by 
cooked potatoes. 

In each experiment it was possibie to replace approximately two-fifths 
of the total ration by potatoes. In experiment 1 mash only was replaced, 
at a ratio of 1 part to 4 of potatoes. In experiment 2 both mash and grain 
were replaced at a ratio of 1.2 to 4. The consumption of potatoes amounted 
to 7 ozs. per bird per day in experiment 1 and 71 ozs. in experiment 2. 

The health of the birds remained excellent in all groups throughout the 
experiments and there was no evidence of reduction in egg-yield as a result 
of the feeding of such a large proportion of potatoes. In experiment 1 the 
average number of eggs per bird over the six months amounted to 78 in the 
meal-grain group and 84 in that which received potatoes- In experiment 
2 yields of 94 and of 95 eggs were obtained from the meal-grain and potato 
groups respectively. 


Refeeences. 

' I. Halman and Fertiior: Surplus Potatoes in Poultry Feeding. ‘ Jour. Mi». of AgrI Eng., 
Vol. XEIX, No. 3, p. 175. 

(Received for publication on 7th February, 1944). 
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WHEAT GROWIMG. 

Broadcast Talk given by Peofessor M, Caffeey, B,Sc., A.RX.ScJ*, 
Department of Plant Breeding, University College, Dublin, on Saturday, 

20th November, 1943. 

In his broadcast to farmers on the 15th October, the Minister for Agriculture 
announced the terms of a new Tillage Order which makes it compulsory on 
every farmer to devote a certain proportion of his arable land to the produc- 
tion of wheat during the coming year. This Order marks a new departure in 
Government policy in regard to wheat-growing, but nobody will deny that 
it is needed in the present circumstances to meet a serious situation. Although 
the Order is drastic, as the Minister admits, it is not impossible to fulfil, nor 
indeed, does it impose an unreasonable burden on our fanners. All the 
available evidence, both of the history of w'heat-growing in Ireland, and of 
our owm abundant experience in recent years, goes to show that wheat can 
be grown in ail parts of the country, provided that its cultivation is carried 
out with due care. 

It is hoped that, partly as a result of this Order, 700,000 statute 
acres will be sown to wheat before the end of next April. This area, 
if achieved, will be the largest ever sown under wheat in^ Ireland, 
but it is not the only target. What is really aimed at, is that 
half-a-million tons of miilable wheat will be available at the end of 
the harvest of 1944. It is clear, therefore, that farmers have a double duty : 
to comply with the Order, and to ensure that the highest possible yield of 
grain is obtained from their wheat crops. 

To provide that the Order may be fully implemented, it is essential in 
the first place J:o have on hand — either with seedsmen or with farmers who 
have retained their own seed — a quantity estimated at 500,000 barrels of re- 
liable seed of the most prolific and best adapted varieties. Farmers who ha^e 
listened to, or read, the broadcast of the Agricultural Director, Department 
of Agriculture, will know that this seed is likely to be available. It is very 
satisfactory to know too, that there are large stocks of valuable spring 
wheats, notably Atle. In this latter regard the present position is better 
than it has been for many years. 

TREAT AS A ROTATION CROP. 

' ; the best results in respect of grain yield, wheat must be treated 

as A dotation crop. It is unwise to grow it continuously, year after year. 
It prefers a deep, rich soil, and yields well after mangels, 
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swedes, sugar beet, potatoes, }3eas and beans, in the present circunistances 
farmers should, in their own as well as in the national interest, follow these 
crops exclusively with wheat. Wheat can also be grown successfully after 
lea, particularly short-term lea. Temporary leas can very easily be prepared 
for winter wheat sowing, even in unfavourable weather conditions, owing 
to the good physical condition of the soil It may be that, in those areas 
where the Tillage Order requires that ten per cent, of the arable land must 
be sown with wheat, these recommendations will not provide a sufficient 
acreage for this crop ; in that event the wheat might also be sown after 
oats, barley, or indeed, after another wheat crop, but in that case, a spring- 
sown variety is recommended. 


SOW WTNTER WHEAT. 

The Minister recommends that farmers who have land suitable for 
winter wheat ’’ should prepare their land at once and sow as soon as possible. 
All land which does not become waterlogged in winter and early spring, and 
which is not very acid, in nature, is suited for winter wheat. There are many 
reasons, in addition to those advanced by the Minister, why farmers should 
sow this crop in autumn or early winter. Winter wheat is hardy, it yields 
more, stands better, is less susceptible to damage from fungus diseases and 
ripens earlier than spring wheat. Moreover, a substantial portion of the 
crop sown in winter will ease the pressure of w^ork in the spring and will also 
ensure an earlier start with the harvest. 


USE THE BEST VARIETIES. 

The highest possible 3deld of grain and straw can only be obtained by the 
vselection of the variety best adapted to the soil and climatic conditions under 
which it is grown. I will now give brief notes on those varieties which I 
consider most suitable for cultivation in this country. I shall deal with 
winter varieties first 

(tt) Winter Varieties : — 

Pajbjerg is the most reliable and the most prolific variety for cultivation 
on rich soils. It is exceptionally winter hardy. It stands well and gives m 
attractive saniple of grain. It is oftentimes seriously attacked by yelow 
rust. It ripens rather slowly and farmers are warned that it should not be 
sown later than the mMdle of February. 

Queen Wilhelmina (Double White Stand-up). This is the best variety for 
medium soils. It is well adapted to our climate, having been successfuHy 
propagated here for over 40 years. The ear is dense. The grain, which is 
white, is of good size, plump and of high bushel weight. It is susceptible 
to attacks of yellow rust. Queen WUhelmina can be sown with safety, in all 
parte of €ie country, up to the end of tike third week in February. 
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Squarehead's Master is the best variety for cultivation on poor and light 
land, and lias always done well in the western areas of the country. The 
straw is long, and is susceptible to ‘ lodging ’ on rich soils. The grain is 
red, largCj plump and of good bushel weight. It can be sown up to the 
‘end of February. 

(b) Speing Varieties : — 

Aik. This variety, which was bred in Sweden, is superior to all other 
varieties of spring wheat for cultivation on rich, fertile soils. It yields well 
amd the grain in a well-growm sample is square, plump, translucent and of 
high bushel weight. In badly-grown crops the grain is on the small side. 
It is susceptible to ^^ellow rust. Atle should be mwn during the month of 
March. 

Red Marvel. This variety does well in soils of average fertility. It used 
to be difficult to get reliable seed, but the Department of Agriculture have 
taken steps to ensure the propagation of pedigree stocks of this variety. It 
will pay farmers to get seed of this variety from a reliable seedsman who will 
be prepared to give a guarantee as to its genuineness. Red Marvel should 
he sown during the month of March. 

April Red, There is no variety of spring wheat as well suited for gi'O’wing 
on poor or average soils as April Red. It has excellent qualities, it grows 
rapidly, is resistant to disease, ripens early and produces a grain which I 
am informed is of high quality for milling purposes. Its only drawback is 
the weakness of its straw which, in practice, prevents its cultivation on rich 
soils. It can be sown during the months of March and April, 

Diamant (Diainant 2). This variety is of Swedish origin. It produces a 
fine sample of deep, red, translucent grain which I believe is not of as high 
milling quality as its appearance would indicate. It is very susceptible to 
yellow rust and in the eastern part of Ireland it is infected with this disease 
to such an extent that the yield and the quality of the grain is well below 
the average. It lias, however, done well in the west of Ireland, and its 
cultivation is recommended there on soils of average fertility. It can be 
sown with safety up to the end of April. 

Fylgia and Kolbe?i, These two varieties which arc of Swedish origin produce 
grain of excellent quality for milling and baking purposes. They could be 
used to replace April Red on light land if the supply of this variety is 
insufficient to meet the demand. 

' _ From what has just been said it will be clear that one of the main objectives 
/'of pte wheat-breeding programme is the production of varieties — ^both winter 
tod'spring-r-resistant to attacks of yellow rust. While none of the varieties 
of bread wheat which we have produced appear' to be immune to the attacks 
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of this disease under all conditionsj we are fortunate in having secured many 
which are very highly resistant,, and these are now being propagated with a 
view to their eventual distribution to farmers throughout the countryj 
should they prove adapted for growing on Irish soils. The most prolific of 
these varieties has been derived from a crossing between Ironmaster and 
Pajbjerg and in the small-scale trials carried on, on the Albert College Farm,, 
Glasnevin, it has outyielded Pajbjerg, and other commercial varieties by 
from ten to twenty-five per cent. 

We have also new forms derived frqm -crosses between Atle and April 
Red and Ironmaster which, apparently, combine the good qualities of Atle 
with resistance to yellow rust. These are spring types, and arrangements 
have been made to have them propagated intensively. 


TEST FOR GERMINATION. 

Before sowing, the germination of the seed should always be determined. 
The appearance and condition of the sample does not provide a reliable 
indication of its germination capacity, oftentimes samples of apparently 
superior quality and condition have proved disappointing when their ger- 
mination has been determined. Arrangements have been made under which 
the Rural Science Teachers in Vocational Schools will test, free of charge, 
farmers’ samples of seeds submitted to them, and farmers who live in the 
vicinity of these schools should make full use of this valuable service. This 
would ease the pressure on the Department’s Seed Testing Station which can 
only with difficulty cope with the numerous samples submitted to it. 


DRESS THE SEED BEFORE SOWING. 

Seed Dressing. Wheat seed should be dressed wdth a powder disinfectant 
at the rate of half-a-pound per barrel of wheat. An efficient dressing will 
control bunt and all other fungoid pests that adhere to the external portions 
of the grain. During the last few years farmers in some areas have been 
remiss — ^possibly owing to the difficulty of getting seed disinfectant powders 
— ^in regard to the dressing of their seed grain and there have been reports 
of extensive bunt infections during last harvest. It would appear that there 
will be on the market during the present season large quantities of efficient 
organo-mercuric seed dressings. These are recommended.* Failing these, 
farmers may use copper carbonate for their wheat seed, but they should 
remember that this particular dressing is not regarded as satisfactory for 
the treatment of oats and barley. 

In order to prevent the depradations of crows and rodents, farmers in 
many parts of the country have adopted the practice of dressing their wheat 
seed with tar previous to sowing. There are, however, three points to be 
borne in mind in connection with this dressing : first, hca’s^y dressings of tar 



wil cause serious injury to the wheat seed, it is'tiiicJesimble to use more than 
one pint of tar per barrel of wheat seed ; second, the application of lime as a 
drying agent will reduce the possibility of injury to the treated seeds and, 
third, tar has of itself, little germicidal value. 


FUNGOID DISEASES. 

There are many fungoid diseases and pests attacking wheat which cannot 
be controlled by seed dressings, and from time to time some of these — which 
may have done some local daimage — ^have caused widespread alarm and 
rendered ilhservice to the GovemmenUs wheat campaign. A few years 
ago there was a serious attack of black stem rust, later on wheat midge 
was prevalent, particularly in parts of Louth and more recently, we have had 
Gibberella Saubinetti %vhich was common last year. It is rather providential 
that the pests which we cannot control by dressing or otherwise are them- 
selves rather susceptible to weather conditions, they have tbeir occasional 
suitable seasons alternated by long periods of relative insignificance. Three 
diseases stand out, how^ever, as having the possibilities of ever-present menace 
to the wheat crop, viz. : root rots, bunt, and yellow rust. Root rots 
can, however, be kept in check by the means of a tillage rotation, bunt can 
easily be controlled by dressing the seed with a powder disinfectant, and in 
regard to yellow rust, we have now, as has been indicated, bred several 
varieties, both of winter and spring wheat, which are strongly resistant to 
this serious disease. 
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MSECT PESTS AFFECTIMG FOOD 

PRODUCTION. 

Broadcast Talk given by J. Caeeoll, D.Sc., University College^ Dublin, 
on Thursday, 27th Jjaiiuary, 1944. 

Seeing that the major effort in connection with increased food production 
is being made on the farms 1 will speak to-night about the more important 
insects which may be encountered as pests of farm crops. In times such as 
these, when much old pasture land is being broken up, wireworms will 
frequently appear. 

Wireworms may be expected to occur in any field which has been under 
grass but they do not occur wdth the same degree of abundance in every 
grass field. In some fields they may be very scarce. In some they may occur 
in bigger numbers and they may be very abundant in others. Wireworms 
will remain in the soil for four or five years after grass fields have been 
ploughed up but they will be decreasing in numbers during this period. 
When old grass land is being ploughed it is advisable to plough deeply and 
turn the sod well down. If this is done and if the sod is left underneath as 
much as possible during subsequent cultivation, the majority of the wire- 
w'orms will be content to continue feeding on the old sod during the first 
season after ploughing, and consequently, the crop which has been sown, 
the cereal crop will escape attack to a great extent. Even though the 
first crop after lea has been escaping obvious wireworm attack it would be 
well to determine, by examination of the underlying sod here and there 
throughout the field, whether there are many wireworms in it or not. If only 
small numbers of wireworms are found it may be assumed that the field is 
fairly free from them and, therefore, the second and subsequent crops can be 
grown without much fear of extensive wireworm attack. If, on the other 
hand, the first crop after lea has been obviously damaged by wireworms, or if 
many wireworms are known to be feeding in the old sod then it may be taken 
for granted that they will constitute a great danger for the crop which is to 
be grown the following year. 

The question of what the second crop should be is a matterbf some impor- 
tance because different crops are liable to be damaged to a different extent by 
wireworms. Cereals, particularly wheat and oats, and also potatoes are liable 
to be damaged severely when attacked. Root crops, even though attacked, 
will uMaHy not suffer so heavily. Field beans and such fodder crops as kale, 
rape, vetches, etc., are faWy resistant and can usuaUy do well even though 



wireworms are plentiful Flax is also markedly resistant to ■wkewomi 
attack. When it is known, therefore, that wireworms are plentiful in any 
particular field, it would be unwise to plant in the second year either potatoes 
or a cereal crop* Roots or fodder crops should be planted in such fields and 
the cereals and potatoes put in the fields which have not so many wireworms. 
By the time the third crop is to be sown a great proportion of the wireworms 
will have changed into mature beetles and left the soil and, consequently, 
the danger of damage will have diminished considerably. 

Whenever it is feared that a grain crop may be attacked by wireworms 
a somewhat heavier seeding than usual is desirable, and if there is evidence 
that a grain crop is actually being attacked a heavy rolling should prove 
useful. Unfortunately in these times we have not the Nitrate of Soda or 
Sulphate of Ammonia to apply as a stimulating top-dressing. 

Leather-] acket grubs may also be present in considerable numbers in grass 
fields and, if so, are liable to cause extensive damage to the fii'st cereal crop 
planted after breaking up lea. As the leather- jacket grab completes its 
development into a ‘^Daddy-Long-Legs ” fly in- one year, these grabs will 
all leave the soil during the year after the breaking up of lea and, consequently, 
will not remain to attack the second crop. In the spring or early summer, 
leather-jacket grubs come to the surface of the ground during the night and 
cut the young plants of the cereal crop just at ground level. If these grubs 
are abundant they can cause serious damage and sometimes, indeed, the crop 
may be almost completely destroyed by them. It has been quite well es- 
tablished that the most effective way of controlling leather-jacket grubs is 
the scattering of a poison bait over the field where they are causing trouble. 
The bait is made by mixing one part by weight of Paris Green with twenty-five 
parts by w’^eight of bran. This mixture, after being slightly moistened, should 
be scattered broadcast, in the evening, at the rate of about 25 to 80 lb. per 
acre, over the areas which are being attacked. During the night' the grabs 
feed on the poisoned bait and are killed. The bait should be applied as soon 
as possible after the presence of the pest is detected. Great care should be 
taken with such a poison bait so that animals may not have access to it 
before it is scattered. 

The only other insect pest of cereals which I will mention is the frit iiy. 
This is a very tiny fly w^hieh lays its eggs in the spring, principally on young 
oat plants. The very small maggots which hatch from these eggs bore into 
the young plants, and plants so invaded are killed. The best way to guard 
against possible frit fly damage is b}^ sowing oats as early as possible so that 
the plants may be fairly well grown and well established before the little 
frit Jy maggots commence to hatch. If a crop is well established and growing 
, v%drqnsly before frit fly attack starts it has a very good chance of growing on 
mtisfactorily in spite of such attack. On the other hand, the late sown 
'Vekwffrd - crop may be very seriously damaged or almost completely 
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destroyed. Tiiis is particularly the case if the crop has not commenced to 
send out tillers. 

In the case of root crops, the insect pest most likely to cause damage and 
loss is the turnip flea beetle or turnip fly. As is well known, these little 
jumping beetles attack swede, turnip and cabbage seedlings as they are 
coming through the soil. The attack may sometimes be so heavy as to 
completely destroy the seedlings and render a re-seeding necessary. If the 
seedlings have got into the rough leaf condition before the attack commences 
they are generally able to survive and grow on in spite of the attack. The 
best precaution, therefore, that can be taken to guard against possible 
turnip fly attack is to sow the seed early, not later than the first week of May. 
The seed bed should be well prepared and reduced to a fine tilth. Adequate 
manuring is most desirable and the drills should be rolled after sowing. The 
whole idea is to get quick germination of the seed and the seedlings forced 
into the rough leaf stage as early as possible so that they may be well estab- 
lished and growing vigorously before the “ turnip fly ” becomes abundant. 
If there is evidence that the turnip fly is commencing to attack while the 
seedlings are still in the very young stage a decided lessening of the attack 
may be brought about by dragging a greased sack over the drills, pulling the 
sack in such a way that only the end of it trails on the ground. Great numbers 
of little beetles will stick in the grease. These can be scraped off as often as 
necessary and destroyed and then, fresh grease should be smeared on the sack. 
The application of very fine dusts such as cement dust or shale dust can 
alleviate to some extent the intensity of turnip fly attack, if such dusts are 
applied just as the seedlings are coming through the soil and while they are 
damp. Dusting with a derris powder dust is the best control treatment, 
but derris powder is not, unfortunately, obtainable now. 

In some years the mangel and beet fly may be particularly abundant and, 
therefore, likely to cause severe damage to thejmangel and beet crop. This 
fly lays its eggs on the leaves of plants. The maggots which hatch out burrow 
into the leaves and by feeding between the two skins, cause conspicuous 
blotches in the leaves. Leaves badly damaged in this way are, of course, 
of little use to the plants. If an attack by this pest commences while the 
plants are still young and small they may be so badly damaged that further 
growth will be seriously retarded and the ultimate crop very much reduced. 
The attack will have most serious consequences if it occurs during a spell of 
very dry weather. If mangel and beet plants are well grown and have a good 
quantity of leaves before an attack of the fly commences it is only natural to 
expect that they cannot then be so seriously damaged and that they have a 
good chance of growing on fairly normally in spite of the attack. Again, 
therefore, with mangels and beet, as well as with turnips, one should aim at 
getting the seed sown as early as possible, and doing everything in one’s 
power to stimulate rapid germination and quick growth. There is little else 
that one can do to forestall the possible damage which may be caused by an 
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attack of the mangel fly. One sometimes hears of spraying or treating the 
young plants with some strongly-smelling substance in the hope that such 
substance may keep the flies away from the crop. In reality, such a procedure 
gives the plants little protection except, perhaps, for a very short period of 
‘time. 

The insects which I have mentioned are the ones which are most likely 
to be encountered to a serious extent on farm crops. Of course, many other 
miscellaneous ones may occasionally cause damage also, but I have not time 
this evening to deal with such others. It should be taken as a general principle, 
however, that if a crop is strong and healthy and well established and is grow- 
ing vigorously when it is attacked by an insect pest then such a crop will have 
a very good chance of surviving the attack and, ultimately, producing a 
satisfactory yield in spite of the attack. No effort should be spared, therefore, 
in doing everything possible to stimulate the early and the rapid growth 
of crops — such is the best insurance within a farmer’s power against most 
of the common insect pests. It is most desirable also that attention should, 
be paid to the suppression of weeds in the crops and around the fields, to 
the removal from the fields of crop remains, such as potato stalks, etc., and 
the elimination as far as possible, of all xmncessary rubbish dumps. By 
attending to these matters many insects will be deprived of convenient 
sheltering and breeding places and, consequently, the likelihood of these 
insects becoming abundant is considerably reduced. 

I am sorry that I have not the time to-night to nay something about the 
insect pests which may be encountered in small gardens, allotments and 
orchards. There are many such pests and much could be said about them. 
In this connection I wish to call your particular attention to the fact that 
two very informative leaflets dealing with such pests have been issued by the 
Department of Agriculture. These are Leaflets No. 85, entitled “ Some 
Injurious Orchard Insects and Mites,” and Leaflet No. 101, entitled '■'Diseases 
and PeSts of Vegetable Crops!” These leaflets may be obtained free of charge 
on application to the Department of Agriculture, Dublin. It is most deshable 
that everyone interested in vegetable and fruit production should possess 
and study them. 
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SPRING WHEATS. 

Broadcast Talk given by John J. Beady, M.Agr^Sc., Inspector, Department 
of Agriculture, on 17thi February, 1944. 

The season for sowing winter wheat is drawing to a close. Less than two 
weeks now remain during which winter varieties may be sown. From now 
on the sowing of the variety, Pajbjerg, is not recommended, but varieties 
such as Queen Wilhelmina, Fenland Wonder and Juliana may be sown with 
safety up to the middle of next w-eek. The varieties Yeoman II and Square- 
head’s Master can be sown up to the end of this month. In previous years, 
Queen Willielmina has been sown by many farmers as late as the end of 
February, and even in early March, with satisfactory results, but it should 
be borne in mind that late sowing of winter wiieats naturally results in later 
ripening and in an unfavourable season there is the danger that such late- 
sowm crops may not mature properly. .Consequently, no effort should be 
spared to ensure that as much winter wiieat as possible will be sown during 
the remainder of this month. 

So far as can be judged, the acreage of wheat sown up to the present falls 
short of expectation. Even on the assumption that a large area will be 
sown with winter wheat during the next ten days it is certain that at least 
400,000 acres will need to be sown with spring varieties if our bread require- 
ments are to be assured for next year. This, in conjunction with the sowing 
of other spring crops, is a formidable task w’^hich will require the best efforts 
of every farmer. 

While it is essential that a very large acreage of spring wheat should be 
grown in the coming season, it is equally important that farmers should leave 
nothing undone to ensure that the highest possible yield of grain will be 
obtained from their crops. High yields are of the utmost importance both 
to the farmer and the nation. The object of this talk is to give some i dvice 
'which may be helpful towards securing maximum production from the 
coming season’s spring wheat crop. 

As in the case of winter wheat, the best results may be expected from 
spring varieties when they are sown after one of the manured crops, such as 
roots, potatoes or sugar beet. Experience has shown that excellent crops 
of spring wheat can also be grown on lea land. In so far as can be arranged, 
wheat should not be grown on land which grew wheat or barley in the previous 
year, particularly if the soil is alkaline, owing to the danger of attack by the 
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disease known as ‘‘ Take-All.” No doubt a large acreage of wheat must 
necessarily be sown after another cereal crop in the coming seasons but the 
area should be limited as far as possible by giving wheat preference on 
manured ground and on lea. 

Little need be said regarding cultivation, except to stress the importance 
of securing a good firm seed bed. This is an essential condition for the 
production of satisfactory crops of spring wheat, particularly when it is 
grown on lea. It will be very difficult to obtain the necessary degree of 
consolidation on lea unless theiand has been ploughed with a well-turned 
furrow. However, care should be taken to secure it at all costs, otherwise 
the crop may prove a failure. 

Seed assemblers throughout the country hold fairly large stocks of seed 
wheat of some spring varieties. These stocks together with such lots as have 
been reserved by farmers would be sufficient to meet requirements in normal 
circumstances. But sufficient winter wheat has not been sown up to the 
present and unless all available stocks of winter varieties are sown during 
the next ten days or so, local shortages of spring wheat seed may be experi- 
enced. Consequently, it is of the utmost importance that you should con- 
centrate on the sowing of winter wheat before the season ends. Failure to 
do so may mean that the required acreage of wheat cannot be grown this 
year since sufficient seed of spring varieties may not be available. While a 
big proportion of the seed held by assemblers has been kiln dried and may 
be expected to have a high germinating capacity, the considerable stocks 
reserved by farmers have had no such treatment and, in consequence, the 
germination of these stocks may not be so satisfactory. Experiments carried 
out at the Department’s Agricultural Schools during the past few years have 
demonstrated that the germination of wheat can be maintained ^t a high 
level by keeping it in the stack until the approach of seeding time. These 
experiments also showed that the germination of wheat which is threshed 
in autumn or early winter is liable to deteriorate to a remarkable extent 
during storage under ordinary farm conditions. While some farmers have 
their seed wheat in the stack yet, the majority probably threshed early in 
the winter, and in such cases there is the danger that the germination of 
the grain may have declined and perhaps will continue to fall until sowing 
time arrives. Consequently, every farmer should take the precaution of 
having his seed wheat tested for germination shortly before sowing. The 
sowing of dead ” seed is simply a waste of valuable food and will certainly 
result in a crop failure. In addition to the facilities provided at the 
Department’s Seed Testing Station, your samples may now be tested for 
germination at almost any Vocational School and you are strongly advised 
'toz-avail^of these facilities. 

" Bprfhf .-^eats do not tiller to the same extent as winter wheats and they 
,_rec|oSre:,^ sqm at a heavier rate, ranging from 25 to 29 stones per Irish 
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acre. The size of the seed should be taken into account when deciding on 
the rate to sow. Other things being equal, a variet}'' with a large grain such 
as Red Marvel, should be sown at a heavier rate than a variety characterised 
by small grain, such as Atle. 

All seed wheat should, if possible, be dressed before sowing with one of 
the mercurial powTler preparations which are obtainable from seed mereiiaiits. 
These preparations will not only control bunt or covex’ed smut, which can 
be a serious disease in wheat, but they will also ensure a vigorous healthy 
braird. 

The choice of a suitable variety is one of the most important factors in the 
production of prolific crops. There are a number of excellent vaiieties of 
spring wheat available at present. From these you will have little difficulty 
ill choosing a variety to suit your particular soil, but if you have any such 
difficulty you should obtain the advice of your local Agricultural Instructor. 


In recent years the variety', Atle, has become very popular with farmers 
in the good wiieat-growlng areas. It is undoubtedly the best variety of spring 
wheat for cultivation on good, rich land. The straw is short and very resistant 
to lodging. It yields remarkably 'well on suitable land and produces red grain 
of good milling quality. Tliere arc fairly large stocks of Atle seed available. 
This variety may be sown with safety up to the end of the first week in April 
Although Atle is an excellent variety, it is not the best one to grow^ in all eases. 
This variety has acquired such a good reputation that farmers vdio have not 
hitherto grown it and who have not suitable soil may be tempted to cultivate 
it on a large scale this year. Such farmers 'would be well advised to proceed 
cautiously before sowing Atle to the exclusion of a variety which they know 
to be relia]>Ie on their particular soils. If the soil and district are not suitable 
Atle may give a disappointing yield of poor quality grain. Most home-growm 
stocks of Atle now contain a slight admixture of other varieties. Steps have 
been taken to remedy this position and it is anticipated that pure stocks of 
Atle now in course of propagation will be available next year in limited 
quantity. 

The variety, Red ^larvel, which at one time was the most widely grown 
of all spring wheats has now been replaced to a large extent by Atle. It is, 
nevertheless, a useful variety for land which is not good enough for Atle. 
Red Marvel may be sown up to the end of March, but provided a good seed 
bed can be obtained, this variety usually gives a better return when sown 
before mid-March. For a number of years past, pedigree stocks of Red 
Marvel have been propagated by the Department of Agriculture and, as a 
result, the commercial stocks of this variety available at present are, in 
general, superior to commercial stocks of other spring varieties in respect of 
trueness to type. 

* I ' ' ! V' 
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Kolbeii is another spring variety which is suitable for cultivation on soils 
(if a\"erage fertility. This variety usually yields fairly well. It produces 
grain of exeeileiit quality and it can be sown with confidence up to the end of 
Oie first week in April. 

The three varieties to which I have already rcferredj viz,, Atle, Red Marvel 
and Kolbeii, might be classified as early spring wheats. They require a fairly 
long growing period and. provided sowing conditions are favourable, the 
sooner these varieties arc sown in the month of March the better will be the 
prospect o! obtaining the inaximuin yield. These three varieties are beardless 
jiiifl are characterised by white chaff and red grain. Fortunately, there is 
another group of s]3ring wheats comprising varieties which can be sown up 
to the end of April or even in early May, in some districts. The principal 
varieties in this group are Biamant. Fyigia and April Red. These three 
■\'arieties have red chaff, red grain and. with the exception oi‘ April Red, 
they are beardless. 

Diamant is a variety of Swedish origin whieli is best suited for cultivation 
on the lighter types of soil. In many (iases, Diamant did not yield so wudl last 
season but since its introduction into this country several years ago, it has 
given good reiurus, particularly in western districts. The chief defect of 
this variety is its susceptibility to tlie disease known as Yellow Rust. This 
dimiHe is not, however, very prevalent in the western parts of the country 
\^here Diamant is most widely growni. 

The variety, Fyigia, has shorter and stronger stmw than Diamant, and it 
can be grown on rich soils. It produces grain of excellent quality but, in 
general, its yielding capacity is only moderate. Under favourable cir- 
c:umstances, Fyigia gives a satisfactory yield, and some growers give prefer- 
ence to this variety. 

April Red is the most important of the late spring varieties. No variety 
exceeds April Red in vigour and rapidity of growth. It is resistant to yellow 
rust and yields well in several parts of the country. It is spefcially suited for 
cultivation on all soils of poor to average fertility and will usually prove the 
most reliable variety fof late districts. The chief defect in April Red is the 
weakness of the straw which x*enders it liable to lodging if grown on rich land. 

The limitations whicJi soil and climatic conditions tend to impose on the 
cultivation of winter -wheat do not apply in the case of spring wheat. This 
crop can be growm on almost as wide a range of soils as the oat crop. Most 
farmers are, therefore, in a position to grow spring wheat. However much 
^grow will be required and it is hoped that by }'‘our efforts during 'the 
'Spring you will safeguard the nation agaiust a bread slnutagc next 
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PIG FEEDING EXPERIMENTS AT THE 
DEPARTMENTS FARMS. 

Trials were conducted at the DepartmeJiit'B larms in 1942 and 1943 with a 
view to determining the results obtainable from feeding a high proportion of 
potatoes to pigs w^hen the meal used consists entirely of ground oats, separated 
milk being fed in limited quantity. 

The pigs selected were bet^Teen eleven and fourteen weeks old at the start 
of the trials. They were divided at each centre into two equal and comparable 
groups and the rations fed w^ere as follows : — 


Gkoi’p I. 


Ground oats 
Cooked potato<.*s 


J part by weight. 
8 parts 


Gmiiv II. 


Ground oats . . . . ' . . 1 part by weight. 

Cooked potatoes . . . . . . 4 parts „ 

Both groups were given separated milk at the same rate — approximately 
H pints per pig per day — they were provided with equal amounts of green 
food and were supplied with sufficient drinking water throughout the trial 
The potatoes were freshly cooked and were mixed with the ground oats 
immediately before feeding. The oats used were ground at the farms and 
contained about IS per cent, of fibre. The rations wxre gradually introduced 
to the respective groups prior to the start of the trials during which the 
pigs were fed to appetite three times daily. 

Ail the pigs except one, which was eliminated from Group I at Ballyfaaise, 
remained healthy throughout the trials. The pigs in Group II remained 
cleaner in the skin and developed somewhat better conformation, thus pre- 
senting, as they approached bacon weight, a more finished appearance than 
those ill Group L 
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'Bie results obtained ate set out in the following Table : — 


! 

Centre 

Group 

No. of 
Pigs 

Mean 
weight at 
beginning 
of Tnal 

Mean 

live 

weight 
at end 
of Trial 

Average 
live 
weight 
increose 
per pig 
daily 

Heal 

equivalent 
consumed 
per lb. 
live weight 
increase 

Dead 
weight 
as per- 
centage 
of 

live 

weight 

Duration 

of 

Trial 




lb. 

lb. 

lb. 

lb. 

% 

days 

Athenry, 1942 

I 

B 

80 

183 

0.88 

6.8 

75.5 










118 


il 

8 

80.5 

205 

1.05 

4.7 

75.5 


Cloaalalty, 1912 

I 

8 

94,6 

199.5 

1.5 

4.2 

81.2 










70 


11 

8 

93 

211 

1.7 

4.2 

81.4 


Ctenracilty, 1943 

I 

6 

83 

231 

1.4 

4 8 

79 S 










105 


n 

6 

81.5 

249.5 

1.6 

4.7 

78.9 


Baliyhaise^ L943 

: I 

6 

78 

205 

1.0 

5.0 

74 6 










126 


II 


76 

254 

1 4 

3 6 

75 6 


SuMMARV of Results 

I 

28 

■Si 

203 

1.15 

5 0 

78.0 


trorn 









4 centres 

II 

29 

,S3 

228 

1 39 

4.3 

78.0 



Reports on carcase and bacon quality indicated a small difference in favour 
of Group II. 


While both groups of pigs made fair progress, the results of these trials 
indicate that the feeding of a very high proportion of potatoes to fattening 
pigs when the meal used consists of ground oats only, is likely to reduce 
some'VYhat the rate of live weight increase and efficiency of utilisation of the 
ration as a whole. 
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STUDIES ON TOMATO NUTRITIONAL 

The Effect of Varying CoBcenirations of Potassiuni 
on the Growth and Yields of Tomato Plants 

BY . ' 

Edward J. Clx^rke, B.Agr.Sc., (Hort.) University Coliege^ Dublin. 
Iniroduciion. 

During the past decade or two, workers in various countries have studied 
from many different aspects the role of the major elements in the growth and 
development of the tomato. Of these major elements potassium is perhaps 
the one used in greatest quantity in the production of the crop in these 
islands at all events, and consequently, much attention has been given to it 
from the scientific and practical aspects. 

Studies have been made to determine the least amount of potassium required 
for satisfactory growth and development under a particular set of conditions 
but it will be observed that workers frequently concerned themselves mth 
leaf and stem development primarily when deciding such minimum require- 
ments. While much valuable information accrued from these experiments 
for the purpose for which they were carried out, the results, nevertheless, do 
not afford a complete picture. The fruit is an integral and very important 
part of the tomato plant and it is well known that the development to maturity 
of a crop imposes a very heavy drain on the available potassium within the 
plant, apart altogether from the fact that fruiting plants present a sojgaewhat 
different appearance from non-fruiting under otherwise similar conditions. 
Also, it must be conceded that the main standard by which the grower will 
Judge any treatment will be the yield of fruit obtained. The work being re- 
ported on in the present paper was undertaken to determine the effect of 
varying concentrations of potassium on the yields of tomato plants in order 
to ascertain the optimum dressings (basal and top) necessary for satisfactory 
growth and cropping. Throughout the work use was made, far as possible, 
of the manures commonly employed by the commercial px)wer. 

Es&periimntal Procedure, 

An experiment designed according to recognised principles and whicli was 
to a certain extent to act as a pilot for subsequent work, was set out in the 
1941 season. The medium used for final potting both in the 1941 and 1942 
experiment (which will be reported on more fully later) was peat of a fibrous 
nature and very acid reaction. This medium was chosen because it was 



54 


almost coiiipletel}" deiieient iii plant nutrients, especially potassium, and also 
because it constituted a good rooting medium, apart altogether from its 
excellent water holding capacity. The seed of the variety Potentate was 
sown on 25tli MarcJi and the seedlings were pricked off into 4'" pots on the 
15th April, using the Standaxd John Innes*^ seed and potting composts, 
respectively, which were steam sterilized. Up to the final potting, therefore, 
the seedlings were grown under conditions of ample potassium. The final 
transfer to 10" pots supplied with drainage tins, took place on the 19th May, 
the plants being inserted complete with ball of soil attached. To ensure an 
adequate supply of nitrogen and phosphate, at this final potting S ozs. of 
hoof and horn meal (11 per cent. ' nitrogen) and 3 ozs. of superphosphate 
(16 per cent, phosphoric acid) w^ere added to each bushel by bulk of the potting 
medium. In addition, ground limestone, 3 ozs. per bushel, w^as added as a 
source of calcium. 

When deciding on the basal dressings of potassium cognisance was taken of 
the usual 1,000 Ib. per ^ere dressing of potassium sulphate given before 
planting in commercial practice, wiiich on the basis of a plant of 16,000 per 
acre W’-ould correspond to one ounce per plant, assuming an equal distribution 
of the nutrient. Accepting this as the standard, the upper limit w^as fixed at 
1 oz. per plant, the dressings decreasing by quarter ozs. to nil. The upper 
limit for top dressing was fixed at oz. per plant per application, i.e., 500 lb. 
per acre of potassium sulphate on the above basis, and five different dressings 
were given, stepped down by eighths of an ounce to nil. The potassium 
treatments were, therefore : — 

Base dressings , . 0 | f 1 oz. per plant 

Top dressings ^ I I I i oz. „ per application 

The combination of these basal and top dressings involved twenty-five 
treatmqiits in all. Five plants were used for each treatment. During the 
growing season six top dressings (of oz., J oz., etc.) were given at fortnightly 
intervals, commencing when some flowers of the second truss had set. In 
addition to the appropriate amount of potassium sulphate, | oz, each of dried 
blood and superphosphate was applied at every top dressing except the first, 
when sulphate of ammonia w^as used instead of dried blood. Dried blood was 
substituted for sulphate of ammonia because plasmolysis ensued after the 
application of the latter manure, the severity of the plasmolysis depending 
on the total quantity of salts added, the no-potassium plants being unaffected. 

The plants w’^ere gi'own under cold-house conditions throughout, all routine 
treatments being carefully carried out. Eight trusses per plant were taken 
and at intervals during the season the drainage was returned to the pots. 

^ Jolm limes potting compost supplies the principal nutrients in a balanced fooii 

. ample potassium for seedling growth. See “Seed and Potting Composts/* 

and d. Newell. Allen and Unwin, 



While the plants for the greater part made excellent recovery when the dried 
blood was given^ the piasmolysis referred to caused some interference with the 
experiment. Nevertheless, certain interesting results were obtained which 
may be summarised as follows : — 

The iio-potassmin plants made norma! growth up to and subsequent to 
the opening of the flowers of the first truss but afterwards the rate of 
groi-vth decreased. This is in agreement with the findings of other 
workers j notably White (12) and Janssen (3). 

2. The iio-potassium plants were conspicuous b\^ their dark green foliage 
and sturdy growth up to the setting of the second truss, suggesting, 
perhaps, that very little potassium would be necessary up to this stage 
of development. Such a conclusion would be erroneous, for as will be 
seen later, beneficial results followed from relatively heavy dressings 
of this nutrient when given in the early stages. 

This dark gi’een colour of the foliage has been observed by others, notably 
Janssen (8) and Wall (7). Both these workers found that coincident with this 
stage of development of the no-potassium plants there was an accumulation 
of carbohydrate and nitrogenous material in the lower leaves. White (12) also - 
records a similar accumulation of carbohydrate and suggests that tlic trans- 
location of this is impaired in such plants. 

S, Some three to four weeks after the final potting, potassium deficiency 
symptoms were apparent on most plants where this nutrient was 
omitted from the base dressing. The progressive development of these 
symptoms, which will be referred[ to later, was arrested by subsequent 
applications of potassium, but in the no-potassium plants the symptoms 
were progressive from the older lower leaves right up to the younger 
ones near the top. The growdng points and the young leaves near to 
them remained free from deficiency symptoms in the no-potassium 
plants but the tops of such plants completely and suddenly collapsed 
towards the end of the season, 

4. As might be expected, the yields from no-potassium plants \yere very 
significantly lower than Irom all potassium treatments. 

5. At high levels of potassium, i,e», where heavy basal and top dressings 
were given, the yields were depressed, the depression being proportional 
to the amount supplied. Conversely, at lower levels of potassium 
nutrition there was an increase in yield proportional to the amount 
given, 

6. At the higher levels of potassium a chlorosis of the foliage, since reported 
on (11), occurred which had a deleterious effect on vigour and cropping. 
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7. Tlie fruits of the high potassium plants were conspicuous by the degree 
of the intensity of greening around the top or calyx end as compared 
with that obtaining in the fruits at the lower levels of potassium^ 
This led to uneven ripening as the calyx end was heavily tinged with 
green while the remainder of the fruit w^'as red. 

8. The fruits from the no-potassium plants were, on the whole^ much 
smaller than from any of the potassium series. Their colour in the pre- 
mature state was much paler, being almost white on the upper later- 
developed trusses while their final colour was orange red as against the 
deep red of the ripe fruits froln most of the plants receiving potassium. 

9. No additional response by way of increased yield was obtained from 
top dressings exceeding one-eighth of an ounce where a heavy basal 
dressing had been given. 


1942 EXPERIMENT. 

While the 1941 results were both interesting and encouraging, certain 
modifications were deemed necessary in the design of the experiment when the 
work was continued in 1 942. The number of treatments and the number of 
plants per treatment was reduced so that it might be possible to repeat each 
treatment a number of times. On the experience of the 1941 experiment it 
was decided to retain only those treatments likely to give effective results, 
and consequently the 1942 dressings of potassium sulphate wexe as follows : — 

Base dressings . . 0 I 1 oz. per plant. 

Top dressings . . 0 J oz. | oz. per plant per application. 

The experiment, therefore, consisted of twelve treatments with three 
plants to each treatment. Each treatment v/as repeated tliree times so that 
the layout comprised three randomised blocks involving in all one hundred and 
eight plants. Buffer rows were placed at each end to obviate any advantage 
the end experimental rows might have through lack of competition. The 
plants were set out in rows of three on either side of a central path thirty 
inches wide, the rows being alternately eighteen and thirty inches and the 
plants eighteen inches apart in the rows. Seed of the same variety was sown 
the 24th March, the seedlings transplanted to four inch pots on 16th April 
and transferred to final (10") pots on the 18th May. The subsequent treatment 
was similar to that adopted in the previous season in all other respects, except 
that dried blood w^as used from the start as a source of nitrogen for top- 
dressing to prevent a recurrence of plasmolysis. 

'■ ^ It was decided to adopt the yield of ripe fruit as the principal standard by 
of these varying concentrations of potassium wm to be judged. 



A summary of the results for the duration of the experiment is given in Table 1. 
The fruit was picked at a stage of development comparable with that for 
commercial conditions. Since the yield of fruit is influenced by many factors^ 
a study was made as far as was possible of the influence of variations in potas- 
sium on the more important of these. The following aspects thereforCj w^ere 
selected for special study : — 

(1) rate of growth and development of plants ; 

(2) flower production and set ; 

(3) rate of ripening of fruit ; 

(4) total yield ; 

(5) size of fruit. 

In the following pages^ basal dressing will frequently be designed B and 
top-dressing T with the appropriate amount of potassium sulphate following 
thus, ; etc. 

Growth and Development 

The growth in the early stages was again uniform though less rapid in all 
treatments than in the previous season. Up to the time of opening of the 
flowers of the second truss there were no very obvious differences between the 
no-potassium plants and those receiving dressings of this nutrient. Further, 
no apparent differences could be observed between the various potassium 
treatments. The dark green colour of the leaves of the no-potassium plants 
which was noticed during the early stages of growth the previous season, was 
not so noticeable in the corresponding scries this season. The } 942 season was 
altogether less favoui’able to active growth and development than the 1941 
season during the eai'ly stages of the experiment and consequently it is reason- 
able to suppose that the elaboration of nitrogen and carbohydrate material 
was retarded. Also, the peat sample used in the 1942 season contained some 
potassium recorded as low-medium, using Morgan’s Method, which would 
enable the plants to make a type of growth somewhat approaching that in 
the potassium series. Both these conditions may have contributed to the 
absence of the dark green colour so noticeable in the 1911 season. 
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TABLE 1, 

Siimmary of results from the various potassium treatments, 1942. 
(Yields recorded in ounces). 


Fofcassiiiia 

Treat- 

ments 

Ripe 1 

PllUlT 

Ghken 

B'rlut 

1 

Total 

Total 

Weight 

(oz.) 

Percent- 
"age fruit 
ripened 

Weight of 
ripe fruit 
as a 

percentage 
of the 
maximum 
ripe fruit 
(BiTo 
= 100) 

Number 

Weight 

Number 

Weight 

Fruits 

BoT, .. 

231 

304 

4 

2 

235 

300 

99 

30 

B„Ti .. 

329 

074 

i 30 

101 

409 

.835 

80 

79 

B„Ti . . 

308 

009 

1 88 

158 

450 

827 

81 

78 

B„Ti .. 

347 

651 

97 

189 

1 444 

840 

77 

70 

. . 

305 

690 

i 19 

i 25 

i 384 

721 

96 

82 

BjT{ 

370 

709 

j 86 

1 173 

i 450 

942 

82 

90 

B>Ti .. 

387 

791 

i 82 

! 158 

469 

940 

83 

93 

Bil'i .. 

304 : 

683 

1 107 

i 200 

i 471 

883 

77 

80 

BiT„ 

415 

852 

f 38 

! 45 

1 453 

897 

95 

100 

BiT^i . . 

377 

787 

1 no 

216 

i 487 

1,003 

78 

92 

BiTj 

394 

794 

; 80 

178 

; 474 

972 

82 

93 

BiTj .. 

1 303 

085 

! 90 

157 

! 459 

842 

1 81 

i 80 


Sig. Diff. 88 171 


During and subsequent to the setting of the second truss however, tliere 
was a decline in the vigour of the no-potassium plants which became more 
accentuated as the season advanced. This falling off in vigour manifested 
itself by a reduction in the size of leaves, thinner, weaker stems, poor setting 
of the flowers and as shown in Table 2, by reduced stature of plant. 


TABLE 2. 


Relative heights of plants at the end of the sixth and fourteenth week after 

the Final Potting. 

(B^T^=100 at the end of the sixth week). 



BoTJ 

B„Ti 

BoTi 

BoTj 

BiT, 

BjTj 

BjTi 

BjTj 

BiT„ 

BiTj 

BiT| 

- - 

BiTi 

End of 0th 
week 

100 

95 

95 

98 

106 

106 

99 

104 

116 

107 

107 

112 

End. of 14th 
week 

184 

220 

220 

213 

219 

i 

222 

236 

228 

231 

243 

247 

239 

i 


Examination of Table 2 which gives the relative heights of plants from the 
various treatments at the end of the sixth and fourteenth week after final 
pdtthig, reveaB that during the first period the height of plants increased with 
basal dressings of potassium, the best results being obtained from 
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the 1 oz. dressing. Tlie differences in height existing at the end of the sixth 
week must be attributed to basai potassium as no top-dressing had been 
applied up to then. By the end of the fourteenth week the decline in the rate 
of growth of the iio-potassium plants had become more proiioiinced while the 
growth rate of those which received heavy basal dressings wcuS still very 
satisfactory, when allowance is made for the top-dressings applied in the 
interval. Light top dressings of potassium had a striking effect on the rate 
of growth where this nutrient was omitted from the base, but heavy top 
dressings were not additionally effective at any level. At the very high 
levels of potassium nutrition there was a decrease in vigour as judged by 
stature, size of leaf and more especially by yield. These results agree with the 
findings of Wall (8) who recorded increases in heights and yields up to certain 
concentrations of potassium and corresponding depressions with concentra- 
tions above these levels. 

Potash deficiency. 

The onset of deficiency symptoms was somewhat delayed compared with 
the previous season and it seems reasonable to attribute this to weather 
conditions and the presence of the small amount of potassium in the medium 
already referred to. The first symptoms in the no-potassium plants were 
observed some four weeks after the final potting and about ten days later than 
in the previous season. Since the expression of the deficiency symptoms 
differ somewhat from that recorded by others, a brief description may be of 
interest. The earliest indication, apart from the dark green foliage which 
may not be a constant feature, is generally a paling of the apical portion of 
the distal leaflets. This paling merges to yellow-green, gradually involving 
the entire leaflet margin or the greater part tliei'eof and extending inwards 
between the veins towards the centre of the leaflet. Eventually entire leaves 
become involved. The affected leaflets have a brittle, papery feel, fracture 
easily and are conspicuous later on by their upturned margins. The margins 
and the other affected tissues later develop a typical grey-brown scorch. 
The leaves ultimately wither and fall off. The older leaves near the base are 
affected first, the symptoms being progressive up the stem. Sometimes, 
before the t 3 rpical deficiency symptoms appear, the leaves may be peppered 
with small reddish-brown spots but, like the dark green colour, this spotting 
may not be a constant featiue. Different stages of the potassium defi- 
ciency symptoms will be seen in plate 1, fig* 1. 

In this experiment the tops of the no-potassium plants remained normal 
for a considerable period, though the younger leaves were greatly reduced 
in size, hut eventually the growing points collapsed suddenly and the leaves 
shrivelled and died. This sudden collapse of the tops occurred in all series 
where no potassium or basal dressings only, were given. Even those plants 
receiving the heavy (1 oz.) basal dressing were affected, and though the collapse 
in this instance took place late in the season, it may nevertheless have in- 
fluenced the ultimate yield. Bartholomew and Janssen (1) point out that 
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there is a transference and localisation of potassium in the iiieristeinatic and 
growing regions of plants starved of this nutrient and when, physiological 
disturbances due to potassium deficiency occur in the embryonic regions the 
amount of this same available for plant growdli is nil Wall (9) states that 
under conditions of severe potassium deficiency protoplasm will break dowui 
resulting in the rapid death of the leaves, wiiile Wallace (10) also mentions 
that w'hen deficiency of this nutrient is acute, the growing points of plants 
are severely affected and die-back, and general collapse commonly occurs. 
It may be assumed, therefore, that the collapse recorded here was due mainly 
to acube deficiency of potassium, brought about by the heavy demand im- 
posed by the developing fruit. Noteworthy here are the findings of Lewis (4) 
who records an increase in the potash content of the fruit, at the expense of 
that in leaf and stem, as the season advances, while Patterson (6) who carried 
out over 600 analyses recorded as much as 67 per cent, potash in the ash of 
the fruit. Some factor or factors other than potassium may, however, be 
connected with the collapse of the growing points. It is interesting to note 
that such severe deficiency should occur in plants wliich received such a heavy 
basal dressing as one ounce, especially since this element is so readily available 
and is so mobile within the plant. It does suggest that tomato plants utilise 
large amounts of potassium in the early part of the season and if satisfactory 
growth and development throughout the season is to be obtained, even very 
heavy basal drevssings may have to be supplemented by to]) dressings at some 
critical time or times during the growing season. Evidence up to the present 
points in the direction of the best results being obtained by combined heavy 
basal and light top dressings of potassium. The number and the time of 
application of such top dressings would appear to be very important for, as 
will be seen later, the continued use of even light dressings, had quite a 
depressing effect on the yield of ripe fruit. Should extra heavy basal dressings 
be given in an attempt to eliminate top dressing the danger of luxury con- 
sumption of potassium resulting in a deficiency of magnesium within the 
plant, must be reckoned with. The further development of potassium 
deficiency symptoms "was completely arrested by the light (T^ oz.) top dressing 
where no basal potassium had been given as shown by plate 1. fig. 2. With 
regard to potassium deficiency symptoms on the fruit, there w^as no clear-cut 
evidence as uneven ripening occurred at all levels of potassium. Further 
reference wall be made to the latter trouble at a later stage in the 
paper. 

Flower Production and Fruit Development 
It will be seen from Table 3 A that the omission of potassium did not inter- 
fere with flower production to a great extent. The effect of basal potassium 
was to cause a slight increase in the number of flowers, in proportion to the 
Amount supplied. There w»^ere no appi'eciable differences, however, between 
potassium treatments, but where heavy (| oz.) top dressings were given 
with basal potassium the effect was to cause a repression of 
p!todhctiqn. Where no basal potassium was given, the greatest response 
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in flower prodnction was obtained from the quarter ounce top dressing, 
whereas, the heavy top dressing caused a repression as in the other cases. 

The position is very different, however, with regard to the effect of potassi- 
um Oil fruit development. Examination of Table 3B reveals that the addition 
of this nutrient either as basal or top dressing, produced very striking results. 
There was an increase from basal dressings in proportion to the amount given. 
The increase brought about by the intermediate basal dressing must be re- 
garded as highly significant, but the further increase from the heavy {1 oz.) 
dressing was not great. There were no appreciable differences between the 
potassium treatments. The effect of the light top dressing (TJ was most 
pronounced, and caused a highly significant increase in fruit development 
over the no-potassium treatment. This light top dressing gave the most 
satisfactory results for the entire season, causing an increase at all levels 
of basal potassium. Generally, the effect of the heavier top-dressings was 
either to give no additional iiicreasc or to cause. a depression. 


That a supply of available potassium within the plant is an essential for 
fruit development throughout the season is clearly shown by reference to 
Table 4 which gives the percentages of fruit matured from the three uppermost 
or latest trusses. It will be seen that the light bop dressing (T^ caused marked 
increases in fruit development for all levels of basal potassium, the effect 
being most pronounced where no basal dressing had been given. The heavy 
top dressing gave slight additional and similar increases where no potassium 
or half ounce basal dressings were given, but led to a depression of a corres- 
ponding dimension where the heavy basal dressing (B^), was applied. While 
the heavy top dressing (T^) would appear in this instance to be advantageous, 
the results for the entire season point in the opposite direction, as such dress- 
ings are generally associated with depressed yield, delayed ripening and other 
undesirable features which will be discussed elsewhere. The evidence with 
regard to fruit development points to the most satisfactory results being 
obtained from heavy basal (wdiere the medium is low in potassium) supple- 
mented by light top dressing. 


TABLE 3A. 


TABLE SB. 


The effect of varying concentra- 
tions of Potassium on the number 
of flowers produced. 


The effeeJt of varying concentra- 
tions of Potassium on the per- 
centage fruit developed. 




; 

Bi 



Bo 

Bi 



603 

632 

676 


T„ .. 

39 

61 

67 

Ti 

593 

623 

637 


Ti .. 

69 

73 

76 

Ti .. 

653 

660 

633 


Ti .. 

m 

71 

75 

Ti .. 

619 

612 

653 


Ti .. 

72 

' 

77 

70 
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TABLE 4. 

The percentage of the fniit developed on the three uppermost trasses. 


1 

Fotassiuni j 
Treatment ' 

Per eenl. 

Fruit 

^latured 

Potassium j 

'Ireatment | 

! 

Per cent. 

Fruit 

Matured 

Potassium 

Treatment 

Per cent. 

Fruit 

Matured 

1 

B„T, i 

21 

B'T, ..| 

51 

BiT, .. 

55 

B.Ti 

62 

BiTi . . I 

f 

m 

BiTj- .. 

71 


67 

# 

BjTj ..j 

i 

73 

I BiTi . . 

1 

j m 


Mate of Ripemng of Fruit 

There were no appreciable differences in the times at which picking com- 
menced for the various treatments. At the end of the first thirty days crop- 
ping, the difference in weight or number of fruit between the no-potassium 
treatments and those which received half ounce basal dressings was not 
appreciable, but the heavy basal dressing (B^^) gave quite a considerable 
increase in weight and number of fruit picked over this period. The fruits 
of the iio-potassium plants compared favourably in size with those from the 
potassiuin treatments, but this tendency towards normal size was not main- 
tained through the season. The effect of the light top dressing (T^ for the 
first thirty days cropping was to delay ripening where no basal potassium 
had been applied. This delay was no doubt brought about by the very 
considerable growth response obtained from the light top dressings during 
this period ; see text fig. 2 and Table II. Top dressings greater than one 
eighth of an ounce gave increases in numbers and weight of fruit w'here no 
basal potassium was given, suggesting a sufiicieney of tliis nutrient for 
growth and development of fruit. On the other liand, the effect of top 
dressings on plants which received the heavy, one ounce basal dressing, was to 
depress the yields greatly in all cases, tlie depression being much the same 
for all dressings. At the intermediate level of basal potassium (B j there was 
a retarding of ripening where both light and heavy (B^T^) top dressings 

were given. HeiT also, the retarding effect, in the former case was probably 
due to the high demand imposed by ilie great increase in growth while 
in the latter, the slowing down in riin‘uing (‘ould probably be attributed 
clireetly or indirectly to an ex(*e'^s of ]>o^-;:ssium within the plant. 

At the end of seventy days cropping the position ^vas somewhat different, 
as shown liy Table 5. 
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TABLE 5. 

Weight of ripe fmit for the first sevent}^ da^-s cropping. 



1 

1 

1 Bi 

rv 

203 

424 

504 * 

Ti 

361 

406 ! 

475 

Ti 

382 

442 

432 


391 

394 

; 393 

1 


All treatments were sigiiificantiy better than no-potassium, the highest 
yield having been obtained where the heavy basal dressing had been given, 
witliout any added top dressing In fact the rate of ripening, as 

measured by numbers and eight of fruit, increased in proportion to the 



amount of potassium given in the base. The effect of added top dressings was 
to increase the yields where no basal potassium was given and to cause a 
depression where the high (1 oz.) basal dressing was given. The n f..'| 3 ective 
increase and depression was in proportion to the amount atided. At the 
intermediate level of basal potassium there was an increase in weight and 
number of fruit by the addition of tiiie light top dressing (T^), but the heavier 
dressings led to a falling off as in the case of heavy basal treatments. 

If tlie amounts of ripe fruit picked from the different treatments at the end 
of seventy days are compared with their respective final totals it will be seen 
from Table 6 that the no-potassium plants had by then practically finished 
cropping. While Basal potassium only, as against no-potassium had the effect 
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of extendiag tlie fruiting season (see text fig, 1) the same tendency towards a 
shortening of the fruiting season is apparent, though to a much lesser extent, 
where such basal dressings were not supplemented by top dressings. It has 
been established by other workers that plants lacking ample supplies of pot- 
assium will tend to mature their fruit within a shorter period than those with 
a sufficiency. The present work corroborates these conclusions. Develop- 
naerit of fruits takes place in such cases at the expense of growth, while the 
reverse is frequently the case in the early season. Wall (9) points out that 
there is a high drain on the potassium reserves by the fruit and that almost 
all the available potassium is translocated to the fruits in plants supplied with 



Ef Fecf of PoFosswm on Lenglh of Cropping Season 

Fig I Oressiry^ 0”?iy Only 

small quantities of this nutrient. It is reasonable, therefore, to expect a 
shorter fruiting season from plants receiving no potassium or basal dressings 
only. In such plants the ever diminishing supply of available potassium is 
presumably transferred to the fruit in such quantity as seriously to interfere 
with setting on the upper trusses, particularly in the (B^T^ and B^T^) treat- 
ments, and to cause such a severe check to growth as to result in the ultimate 
collapse of the growing points. See plate 2. 

In contradistinction to tliis, at the high levels of potassium nutrition 
{Le., where combined heavy basal and top dressings were given) 
the rate of ripening was delayed and such delays were commonly 
associated with a depression in yields. There was a noticeable slowing 
up in the rate of ripening in all treatments midway through the 
season and this persisted for about thirty days. This is a natural 
occurrence and has been shown to be caused by the twofold demand on 
'^totrients for growth and development of fruit. At this time of the season 
tlie plants are developing their maximum weight of fruit and consequently 
; pestricte It will be observed that where basal potassium 



was given^ the effect of heavy top dressing was to accentuate this delay in 
ripening during the mid-season kg. Reference to text figs. Ill and IV wiil 
make this point clear. 



It would appear^ therefore, that heavy basal dressings have the most 
beneficial influence on the rate of ripening, but if even light top dressings are 
added (commencing at the usual time, i.e,, when the second truss is setting) 
the effect is to retard ripening. Where a heavy basal dressing such as one 



Effect of Pofossium on the Rate of Ripenjng 

Fig IS Medium Boscrf ond Six Top Oressmg& 

Fig IS Hfiovij Bo^of Six Top Drowsing® 


ounce per plant is given top dressing might with advantage be delayed until a 
later stage of development. It is not clear whether the delay in ripening 
cited here and elsewhere, is due to the time at which top dressing w^as com- 




66 


menced or to the repeated use of such dressing throughout the season. It is 
hoped to obtain further information on these matters and experiments with 
this object in view are being carried out, 

TABLE 6. 


Weight of crop picked at seventy days as a percentage of the total crop of 

ripe fruit. 



Bo’ 

Bj 

: Bl 

To 

86.7 

! 60.9 

60.9 

Ti 

58.0 

57.5 

59.2 

Ti 

57,1 

57.1 

59.9 

Ti 

55.5 

57.5 

57.5 


Total yields of ripe fruit. 

When the experiment vras terminated the resulting yields, given in Table 7, 
were in much the same order as obtained at the end of seventy days cropping. 
The final yield of the no-potassium plants was very significantly lov’-er than 
from any of the potassium treatments. The effect of the base dressing was 
highly significant, the highest yield of ripe fruit having been obtained from 
the heavy basal dressing The increase in yield was in proportion to the 

amount given in the base. (This same trend was noticeable in the 1941 
experiment though the yields of some of the plants which received heavy basal 
potassium were greatly reduced owing to the plasmolysis already referred to). 
The yield from the plants which received the one ounce basal dressing without 
added top dressing, i.e., was significantly better than from any of the 
series which received no basal but top dressings only, and probably was 
significantly better than the yields from either the or treatments. 

The effect of added top dressing was most noticeable where potassium was 
omitted from the base, but for any given level of basal potassium, there were 
no significant differences between the treatments. It will be seen from Table 
7 that no additional response was obtained from top dressings greater than 
one eighth of an ounce. At the lower levels of basal potassium the effect of 
top dressings greater than one eighth of an ounce was to cause a depression 
& yield in all but one instance (B^T^), the depression being proportional to 
the amount added. Where the high basal dressing was given, even the 
light top dressing (T^) had a considerable depressing effect on the total yield 
of ripe fruit, while the heavy top dressing (T^) caused a significant decrease 
: already mentioned. With regard to the depressing effect on yield of ripe 

fruit eat^sed by t3]|e top dressings referred to here, it must be stated that there 
wdence to show whether such depression were induced by the 
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quantitative nature of the dressings or by their continued use through the 
season. It has already been pointed out elsewhere, that the growing points 
of the plants which received only basal dressings of potassium (B^T^ and 
B^T^) collapsed towards the end of the season. It is highly probable that if 
such plants were given om or Urn light top dressings at the critical time or 
times, not only might this collapse have been averted, but greater yields of 
ripe fruit might have been obtained due to improved setting of the top trusses 
coupled with larger fruits at the end of the season. 


TABLE 7. 

Total yields (oz.) of ripe fruit from all treatments. 




Bj 


T, 

304 

696 

8.52 

Ti 

674 

769 

] 

00 

TJ 

669 

791 

794 

Tj 

651 

083 

685 


Sig. dilT. 171 oz. 


Final total yields — ripe and green fniit 

It ’^vill be seen from Table 1 that while increased basal dressings of potassium 
gave a proportional increase in the final total yields, highest yields were 
obtained from combined heavy basal and light top dressing B^T^. With regard 
to the effect of top dressing, no further response was obtained from dressings 
greater than one eighth of an ounce at any level of basal potassium. At the 
higher levels of basal potassium, the effect of the heavy top dressing (T^) was 
to cause a depression in the total yield. This depression was of considerable 
magnitude where the heavy one ounce basal dressing had been given. It is 
of interest to note that the final total yield from the plants which received 
combined heavy basal and top-dressings (B^T^) was actually lower than the 
yield of ripe fruit obtained from the plants which received the heavy basal 
dressing only (B^T^). It must be conceded however, that it is 
unlikely that such a number of heavy top dressings as ’were 
applied here, would be given in any one season. Nevertheless, it is 
not uncommon to find as much as three . thousand pounds per acre of 
potassium sulphate used year after year in the production of the crop undei* 
commercial conditions. Owen (5) points out that a forty ton crop, which is 
a good average one, removes 672 lb. of potassium per acre, corresponding 
approximately to 1,400 lb. of potassium sulphate, while Lewis (4) states that a 
fairly good crop removes 600-700 lb. of potassium per acre. 


It is not difficult, therefore, to visualise an abnormally high concentration 







68 


of potassium in soils treated in such manner as there is bound to be an 
accumiilation of residual potassium from year to year. Cases have been 
recorded in this country by Walsh and Clarke (11) where tomato soils in which 
severe potassium-induced chlorosis occurred in association with poor cropping, 
contained as much as two thousand pounds per acre of easily available 
potassium. The growers in these instances were following the recognised 
principles of tomato nutrition and accordingly in preparation for the next 
season’s crop, would further augment by a heavy basal dressing, the supply of 
potassium in soils already liaving an excess. 

The conditions brought about by the repeated heavy, annual, dressings 
of potassium given in commercial practice are, to a great extent, comparable 
with those obtaining at the high levels of potassium nutrition in these exper- 
ments. It is reasonable, therefore, to expect that features attendant on the 
high levels of potassium manuring here reported, such as reduced yields 
(consequent on reduction in setting of flowers and size of fruit) delayed 
ripening, and uneven ripening wmuld also be characteristic of the commercial 
conditions cited above. In fact, it is true to say that there is concrete evidence 
of depressed yields, due to small fruit, under commercial conditions where 
potassium has been used in large quantities for some years. Apart from 
these disadvantages there is the danger of a potassium-induced chlorosis 
which can have most serious consequences on vigour and cropping. It is also 
conceivable that the continued use of heavy dressings of potassium could 
bring about a soil condition unfavourable for root action, for part of the season 
at ail events, by inducing a salt concentration in the soil of sufficient magnitude 
to interfere seriously with normal root development. Sucli a condition would 
most probably occur in the early part of the season when winter is used spar- 
ingly, but later in the season there would tend to be an improvement in root 
action brought about by the leaching of these salts to the subsoil, througli 
heavy waterings. Plant roots in such an unfavourable environment would be 
susceptible to attack by one or other of the many parasitic organisms 
such as root rot fungi which may be present in the soil. This adverse 
soil condition could become more accentuated from year to year, for in 
the course of the deep cultivation given in preparation for tomatoes much 
potassium would be brought to the surface regions where mo^t of th(* 
feeding roots would be located. 

While it is true that the highest linal total yield of fruit was obtained 
from the treatment, it is also worthy of note tliat the greatest weight of 
green fruit was picked from this same treatment. It will be seen from Table 
S that the weight of green fruit was proportional to the amount of potassium 
given in the base, but the amount from any treatment receiving basal potassi- 
um only, was not great. The immediate effect of top dressing was to cause a 
yery striking increase in the weight of green fruit obtained. The light top 
dsreffiing gave the most marked increase at all levels of basal potassium* 
"Wjtepe'tW potassium or the half ounce dressing only was given in the base, 
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the effect of the heavy top dressing (T^) was to cause further considerable 
inereases in the weight of green fruit. The combined heavy basal and top 
dressing on the other hand gave a considerably lower yield of green 

fruit than was obtained from combined heavy basal and light top dressing, 
but this decrease in green fruit was associated with depressed final total yield. 

From the point of view of final total yields, therefore, it would seem that 
combined heavy basal with light top dressing would give best results in a 
medium with a low potassium content. In these experiments such treatments 
were somewhat disappointing, as 22 per ceait. of the total crop failed to ripen. 
This failure to ripen of a greater percentage of fruit may possibly be due to 
the continued use of such light top dressings throughout the season. On the 
other band, the high percentage of unripe fruit, coupled with depressed 
yields obtaining at the very high levels of potassium, points clearly to the 
fact that nothing is gained by continued heavy dressings of this nutrient 
during the growing season. The futility of continued heavy top dressing 
is all the more apparent when heavy basal dressings are given. 


TABLE 8. 

Yields (oz.) of green fruit from the varying concentrations of potassium. 




Bi 

1 

T. 

2 

j 

25 

1 

4.rj 

Ti .. 

161 

17a 

216 

Ti 

158 

158 

■ 178 

Ti . 

189 

200 

1 157 


Size of fruit 

It was stated earlier in this paper that the fruits from the no-potassium 
plants were almost as large as those from the potassium treatments, in the 
early part of the season. That this tendency was not maintained is dearly 
shown in Table 9. The omission of potassium from the base had a considerable* 
depressing effect on the size of fruit throughout the cropping season. 
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TABLE 9. 


The effect of varying concentrations of potassium on the average size 
weight in grammes) of fruit. 



Bo 


Bi 

T, 

1.31 

1.02 

2,05 

Ti 



2.09 

Ti 

1.‘82 


2.02 

Ti 

1.88 

1 t.88 

1.89 


There was an increase in size proportional to the amount given in the base, 
but the heavy one-ounce basal dressing produced only a very slight additional 
increase over the intermediate basal dressing (B^). The effect of added top 
dressing is very marked, where no basal potassium was given. The light top 
dressing (T^) increased the size of fruit still further where basal dressings had 
been given but such increases were not significant. There was a negative 
response to top dressings greater than one-eighth of an ounce, at all levels 
of basal potassium. This is especially true when considering the average size 
of fruit over the season. Towards the end of the cropping season, howwer, 
the size of fruit from those plants which received basal potassuim only, was 
noticeably smaller than from the plants wfrich received basal combined with 
light top dressings. For the final twenty days picking, the fruits from the 
B.T treatment were smaller than from the B,T treatment, and were, on the 
average twenty-five per cent, smaller in size than from the treatment. 
Reference to the total numbers of fruit picked from the different treatments 
reveals why the end of the season fruit from the treatment were smaller 
than from the treatment. The findings in general here are in accordance 
with those of Wall (8) who records an increase in size of fruit with increased 
concentration of potassium up to a certain point, but a decrease at higher 
concentration. 

" Reviewing, the results of growth response, fruit development rate of ripening, 
size of fruit and yields, it becomes aj^parent that the response from the con- 
tinued use of heavy top dressings, is a negative one for all basal potassium 
treatments. Furthermore, the continued use of even light top dressings 
throughout the season can produce unsatisfactory results, particularly where 
heavy basal dressings had been given, as evidenced by the retarding effect 
of such treatment on ripening. It has, of course, been established by many 
workers, that tomato plants can absorb much more potassium than is necessary 
for their normal requhements. It would appear that wdien a more or less 
’ . oo^tinnws supply of potassium is available, plants growing under favourable 
■ " tonditions absorb it in such quantities as may not only give no proportional 
' I.', actually produce results detrimental to grow^tli, vigour and 
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cropping. Some idea of the negative response obtained from plants with a 
high internal concentration of potassium is conveyed in Table 10* It should be 
stated that the samples for analysis were taken at the end of the season^ but 
owing to limited facilities it was only possible to carry out analysis on certain 
of these, the results of which are presented below. These samples were 
taken from corresponding portions on the upper and lower stems, the point of 
demarkation between upper and lower stem being lixed arbitrarily. In the 
case of the iio-potassiuni plants, no differentiation into upper and lower leaf 
sample was made, because these plants were so greatly reduced in size that 
practically all of their small withered leaves had to be taken to give sufficient 
bulk for analysis. This, together with the fact that the yield from such plants 
was so low, helps to explain the apparently high potassium content of the 
leaves in comparison with that in the more vigorous heavier yielding plants, 
which received basal dressings only of potassium. The di*ain on the available 
potassium for growth and fruit development was much greater, especially 
in the case of the treatment wiiich gave sucli a heavy yield of fruit. 

The tops of the plants, as shown by Table 10, were in general,, richer in 
potassium than the lower portions, especially where repeated dressings were 
given during the season. When the potassium content of the leaves is con- 
sidered in conjunction with the yield of ripe fruit it will be observed that basal 
potassium as against top dressing only, is of vitel importance. Comparison 
of the B.T and B.T treatments with either th^B^T or the B T, treatment 
makes this point clear. Of particular interest is the fact that the potassium 
content of the leaves from the B T, treatment was more than double that in 

O ff 

the treatment, wffiile the yield of ripe fruit from the latter was significantly 

better than from the former treatment. It will be noted that for a given level 
of basal potassium, the amount of this nutrient present in the leaves increased 
in proportion to the total amount supplied. These increases in internal 
potassium w^ere associated with proportional depressions in yield as shown 
by comparison of the treatments wdth and without added top dressings. 
Clearly, those plants which received the combined heavy basal and top 
dressings (B^T^) absorbed potassium in quantities so great as to interfere 
seriously with fruit development. Under commercial conditions, where 
potassium is used to such an extent as previously mentioned, (S,000 lb. per 
acre per annum) it is almost inevitable that the plants absorb quantities 
greatly in excess of their normal requirements and perhaps to such an extent 
as may produce the serious consequences reported here. 

Also, it is worthy of note that the absorption of. other minerals was seriously 
interfered with at the high levels of potassium nutrition and this may be a 
potent factor in bringing about certain of the undesirable features 
reported here. Even the light top dressing (T^) had a very con- 
siderable depressing effect on the uptake of other minerals, while 
the heavy top dressing (T^) had a very adverse effect in this respect. 
In this as in other instances already mentioned, the adverse effect 
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may be linked closely with the conthmed use of such dressings of 
potassium throughout the season. The ash percentage was higher in the 
lower leaves than in the up])ei% in all cases. The difference of the total ash 
ill iijiper and lower lea^v’^CvS was of considerable magnitude where basal potas- 
siiini only was given and was probably due to the very great drain by the 
developing fruits on the available potassium in the upper leaves. Top 
dressing only, lessened the divergence beWeen total ash of upper and lower 
leaves, as also did combined basal and top dressing, but in a more pronounced 
manner. The effects produced here either by top dressing or by combined 
basal and top, are no doubt connected wdth the higher internal potassium 
of plants receiving such treatments, which in turn has a depressing effect 
on the uptake of other minerals, and hence the lower ash fraction. 


TABLE 10. 


Potassium content of upper and lower leaves from some of the treatments. 


Potassium 

Treatment 

Total ' 
Potassium ; 
Sulphate i 
applied ^ 
ozs. 

Leaf Sample 

Per- 

centage 

Ash 

Per- 

centage 

Potash 

Per- 

centage 

other 

I^Iinerals 

(Ash- 

Potash) 

Ratio 
of other 
Minerals 
to 

Potasii 

Yield 
of ripe 
fruit 

OZS- 

B T 

Xil 

Composite 








Sample 

20,00 

1.13 

24.87 

22.01 

304 

BjT, 

i 

Upper Leaves 

10.20 

.91 

18.20 

20.09 

696 



Lower Leaves 

29.80 

.7S 

29.07 

39.82 


B,T| 


1 

Upper Leaves ! 

20.30 

2.53 

17,77 

7.02 

674 


1 i 

Lower Leaves 

28.30 

2.03 i 

24.27 

11.39 


Bllb 

I 

1 ' 

Upper Lea%^es 

21.10 

1,04 

20.06 

19,29 

852 


1 i 

1 ^ 

j Lower Leaves 

32.00 

1,16 j 

30.84 

25.72 


BiT| 

! 

; Upper Leaves ' 

21.20 

2.87 

18.43 

6,39 

787 


! 1 

1 Lower Leaves 

26.26 

2.78 

23.48 

8.41 


BiTj 

4 

1 Upper Leaves 

23.00 

6.10 

10.90 

77.2 

685 


j 

! Lower Leaves 

26.80 

5.27 

21.53 

09,4 



Other mpecis studied. 

Buring the course of these experiments certain other features which may be 
of interest were studied : amongst these w^ere the following : — 

(a) incidence of uneven ripening in relation to potassium ; 
m incidence of certain other disorders in relation to potassium ; 

(c) effect of potassium on position of plants during the growing seasc*. 
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Uneven Ripening, 

Tliere was no definite relationship between potassium and the incidence of 
the form of uneven ripening commonly referred to as blotckij ripening. Fruits 
affected with this trouble arc characterised by having green or greenish-white 
areas miien the remaining portions arc red. Such affected^ areas may occur 
on any part of the fruit and never colour properly, ultimately changing to 
orange. While it is true that some fruits of the no-potassiuin plants were 
blotched, the fruit in general from these plants coloured evenly, though the 
degree of red pigmentation was not so intense as in most of the potassium 
treatments. As previously stated, the fruits from the no-potassium plants 
were a less intense green in the immature state and fiiiishcd orange-yellow 
as against red in the case of the potassium-treated plants. A certain amount 
of blotchy ripening occurred at all levels of potassium during the course of 
these experiments, it is worthy of note, however, that in the 1941 season 
when the total sunshine during the experiment was greater than in the 1942 
season, there was less blotchy ripening in all treatments. 

The observations here are not quite in agreement with the findings of 
Bewley (2) who states that blotchy ripening is the result of malnutrition in 
respect of potassium and nitrogen, especially the former. He also suggests, 
however, that factors probably climatic in nature, play some part in the 
incidence of this disorder. The present work, which infers that sunlight is 
more important than potassium in reducing blotchy ripening, is in accord 
with that of White (18) who suggests that this trouble is not due directly to 
lack of potassium or nitrogen, but to deranged carbohydrate metabolism 
which is counteracted by increase of light. It is suggested, therefore, that 
tomato houses should be placed on such sites and be of such construction 
as would admit the maximum of light. Furthermore, it is very important 
to avoid overcrowding of the plants and it is the winter’s opinion that it is 
much more desirable to achieve better light conditions by giving plenty of 
room at planting, than by endeavouring to achieve this end through drastic 
defoliation later on. Where plants are overcrowded or where light conditions 
are poor, it is probable that blotchy ripening will occur even though the supply 
of available nutrients is ample. 

The other common form of uneven ripening known as ^ green back ’ was 
also observed. In this case only the calyx end of the fruit is affected, remain- 
ing green when the other portion of the fruit is red. The green tissues ulti- 
mately turn an orange colour. In connection with this disorder, it is to be 
noted, that two forms of ‘ green back ’ were distinguished. On the one hand 
the trouble was connected more closely with sunshine than potassium, and 
on the other hand, potassium more than sunshine, appeared to be the chief 
contributing factor. That, due to sunshine, occurred independently of tlie 
level of potassium nutrition where, fruits were exposed to direct sun. The 
calyx end of such affected fruits presented a grey-green appearance, faintly 
tinged bronze, and this condition continued to a great extent, when the rest 
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of tlie fruit was red. Tlie affected tissues, which were soft to touch even in 
the early stages, never coloured properly, but changed to orange or oraiige“ 
yellow, contrasting sharply with the red tissue. This softness, which was 
quite pronounced w^hen the fruit was ripe, together with the fact that the 
dividing line between the orange and red tissues was rather abrupt, help to 
distinguish the present, from the later-described form of the disorder in which 
the affected tissues w^ere firmer, especially in the early phases, and the transi- 
tion from orange to red tissue w^as more gradual. It seems worthy of note 
that in certain cases some fruits on a truss, frequently the distal ones, would 
be affected while the others, which were seen to be afforded shade by a leaf 
or leaves, appeared quite normal. Also, the fruits on the shaded side of 
plant would be perfectly free from green back, while those exposed to the 
sun would be affected, the severity of the trouble depending on the degree of 
exposure, and of course, the intensity of sunshine. 

The incidence of the other form of ‘ green back ' was related to a high level 
of potassium nutrition and occurred even on the lower trusses on the northern 
side of plants, which precludes the possibility of exposure to direct sun. The 
immature fruits of the high potassium treatments w’^ere, in general, a darker 
green than those of the lower levels, while the calyx end of such fruits was 
conspicuous by an intense greening as compared with corresponding areas on 
the fruits from the lower potassium treatments. This greening green back ’) 
persisted to a great extent after the remainder of the fruit had coloured red, 
the calyx end presenting a dark green-splashed-red appearance which gave 
way ultimately to an orange-yellow colour. The affected tissues were quite 
hard in the early stages and at all times were firmer than those of the afore- 
mentioned ‘ green back.’ It is quite possible that factors other than potassium 
are involved, but nevertheless, it is of interest to note that this form of ^ green 
back’ has been observed only at the high levels of potassium manuring, 
irrespective of exposure to sunshine. 

The observations here also with regard to ^ green back ’ are somewhat at 
variance with the findings of Bewdey (2) who states that ‘‘ susceptibility to 
this disorder bears in general the same relation to environmental factors as 
blotchy ripening, being increased by a deficiency of potash and nitrogen, 
but the ultimate symptoms seem to be intensified by exposure of the fruits 
to strong sunlight.” It cannot be conceded that there was more ‘ green back ’ 
in the low potassium series, in these experiments, but it is quite possible to 
conceive that under conditions of more intense sunshine than those obtaining 
here, plahts lacking sufficient potassium would be more liable to ^ green back ’ 
owing to the greatly reduced leaf area of such plants, and the consequent 
greater exposure of the fruits to the sun. It is also conceivable that in low 
houses, owing to the proximity of the fruits to the glass, the incidence of 

green back ’ might be accentuated, particularly in plants lacking potassium. 

It is probable that this disorder, too, is connected with deranged meta- 

I ' - > ' 1 ■ , ' 
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bolism wliich. may be brought about either by exposure to direct sunshine^ 
irrespective of the amount of potassium given, or by an excess of available 
potassium, regardless of exposure to sunshine. Care in the use of potassic 
fertilisers, together with judicious application of the pruning knife when 
defoliating, should help considerably to reduce the incidence of ' green back.® 

Other Disorbees. 

Blossom End Rot. 

There was evidence in the 1941 experiment and in subsequent work which 
will be reported later, pointing to the fact that high potassium manuring 
can be a contributory factor to the physiological disorder known as blossom 
end rot. Additional evidence to this effect has been obtained through visiting 
commercial establishments. It will be aoted that the occurrence of this 
trouble in the 1941 experiment was coincident with a high total salt con- 
centration and was absent from the no-potassium treatments. Furthermore, 
it would seem that the use of ammonium salts in conjunction wdth high 
potassium manuring, brings about conditions which are conducive to the 
development of blossom end rot, for when the use of ammonium sulphate was 
discontinued in the 1941 experiment, the further development of the trouble 
was arrested. 

Chlorosis. 

As already reported, a chlorosis of the foliage occurred at the higher levels 
of potassium nutrition during the 1941 experiment. For the conditions of the 
experiment, such chlorosis was coincident with a potassium content of from 
11 per cent, to 13 per cent, of the oven dry weight of the foliage. During the 
1942 experiment there was a recurrence of this chlorosis although the symp- 
toms were not at all so pronounced, even in plants which received more 
potassium than was given to any during the previous season. It is of interest 
to note that the disorder was not confined to the high potassium treatments, 
in the latter season, but occurred to a lesser degree even where no basal, but 
light top dressings only, were given throughout the season. The most pro- 
nounced symptoms, however, were apparent at the high levels of potassium. 
The fact that chlorosis was not so marked in the 1942 season may possibly 
be attributed to the less favourable growth conditions, particularly in the 
early part of the season, with consequent lower absorption of potassium. 
The weather for the greater part of the 1942 experiment was colder and the 
total sunshine was considerably less than during the 1941 experiment, so 
that growth was greatly restricted in the former season, especially in the 
early stages, as compared with the 1941 season. That chlorosis should occur, 
though to a less extent, at much lower levels of potassium under the conditions 
of reduced sunshine in the 1942 season, suggests that this nutrient is not 
utilised to the same extent under such conditions and tends to accumulate 
in the leaves, with results detrimental to growth and cropping. This accumu- 
lation in the leaves was connected with potassium applies as top dressing 
rather than basal, as there was no evidence to connect basal potassium alone, 
with the incidence of' chlorosis. Of course, if the basal dressing had been so 
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great as to ensure a supply throughout the season, it is probable that chlorosis 
would occur. It appears that under conditions of a continuous supply of 
available potassium, particularly after a heavy basal dre^ssillg, the occurrence 
of chlorosis is almost unavoidable. 

Viewed, therefore, from matiy aspects, it seems undesirable that potassium 
should be used regularly without reference to the amount already present in 
the medium, as such practice may lead to its absorption in quantities not 
only above the normal requirements of the plant, but which may produce 
unsatisfactory results in a number qf ways. 

Botrytis. 

Regarding the incidence of the fungus disease, botrytis, it is worthy of note 
that the no-potassium plants were much more susceptible than those having 
a sufficiency of this nutrient. Furthermore, the no-potassium plants were 
more adversely affected by low’ temperature conditions than were those which 
received potassium. 

Potassium and Position of Plants. 

In general, the growth, vigour and cropping of path plants was disappointing 
compared with adjacent (non-path) plants in their respective series. This was 
an unexpected result and may probably be attributed to the fact that the 
normal growth and development of such plants w^as interfered with, owing to 
mechanical injury suffered through contact with the workers, during the 
various operations. These plants consequently were looked upon as the least 
favourably placed and it is of interest to note that the yield of ripe fruit from 
such plants was greatly influenced by potassium treatment. The yields in- 
creased in proportion to the amount given in the base, the highest yield 
having been obtained from the heavy basal treatment A negative 

response was obtained from top dressings greater than one eighth of an 
ounce, for ail levels of basal potassium. At the very high levels of potassium 
there was a marked decrease in yield of ripe fruit compared with the B^T 
treatment. All potassium treatments were markedly better than no potas- 
sium. 

Of interest also is the fact that treatments in general, in the northern and 
central portions of the house, gave considerably lower yields than their 
counterparts in the southern portion. In the case of the no-potassium plants 
the yield from the central section was markedly lower than from either the 
northern or southern section. In ail sections there was an increase in yield 
in proportion to the amount of potassium given in the base, the greatest 
response having been obtained in the southern section. At the high levels of 
potassium there was a depression in yields in all sections, this being most 
pronounced in the central section, * 


The evidence here suggests that potas^um, up to a certain concentration, 
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will improve the cropping of unfavourably placed plants, but that heavy 
dressings of this nutrient can cause a depression in yield from such plants. 
Further, that improved conditions of light and air circulation lead to better 
cropping of tomato plants as shown by fche greater response obtained from 
the no-potassium treatments in both northern and southern portions where, 
it must be conceded, the plants were more favoured in these respects. Also, 
if beneficial results arc to be obtained from applications of potassium, tiie 
amount given should be gauged in accordance with the soil requirements 
of this nutrient, and arrangement of plants should be such as would admit 
the maximum of light, as under such conditions potassium will be utilised 
to the greatest advantage. 

General Discussion of Results. 

The results of these experiments corroborate the findings of other workers 
regarding the fundamental importance of potassium for satisfactory growth, 
vigour and cropping of tomato plants. This is clearly indicated by the stunted 
growth, reduced setting of flowers, undersized fruits, reduced yields and suc- 
ceptibility to diseases, such as botrytis, of the no-potassium plants. From 
every aspect studied here it is very evident that a supply of potassium 
within the plant, throughout the season is a pre-requisite to normal growth 
and development. This does not mean that regular applications should be 
given during the season or that a constant supply should be maintained in 
the root region. In fac^.t, the results here suggest that the continued use of 
even light dressings, may only produce unsatisfactory results. It has been 
established by many wmrkers, that tomato plants can absorb large quantities 
of potassium in the early stages of growth and also that owing to its extreme 
mobility within the plant, this nutrient can be translocated from the older 
leaves to the younger ones or to the points where the demand is greatest. 
It is very important, therefore, that a supply of potassium should be available 
in the early stages as there is no doubt about the superiority of basal dressings 
of this nutrient over later applications, in producing satisfactory growth and 
cropping. This is evident from the good response obtained from treatments in 
general, which received basal dressings, and more especially from the excelicnt 
response from plants which got basal potassium only. 

In a soil or medium, low in potassium, such as the one used in these experi- 
ments, a positive response may be expected from basal dressings up to one 
ounce per plant or 1,000 Ib. per acre of potassium sulphate for a 16,000' 
per acre plant. Indeed, for conditions such as cited, a 1,000 lb* per acre 
dressing would appear to be most satisfactory. No additional response is 
likely to be obtained from basal dressings in excess of this amount but, on 
the contrary, detrimental results may follow where ex^ra Iieavy basal dressings 
are given. It has been pointed out by other workers, and it is also shown 
conclusively in these experiments, that tomato plants can absorb potassium 
in quantities not only in excess of their normal requirements but which may 
produce results deleterious to health, vigour and cropping. 



It is Mglxly probable that an extra-high external concentration of potassium^ 
in the soil or medium, as opposed to a high internal concentration, may 
equally well be responsible for unsatisfactory growth and cropping, by con- 
stituting an unfavourable environment for normal root action. The latter 
situation is more likely to occur under conditions favourable to active growth 
and development, particularly in the early stages, while the former is more 
probable where growth conditions are unfavourable. 


In commercial practice, therefore, basal dressings should always be gauged 
in accordance with the amount of available potassium in the soil or medium 
and in the light of the potassium requirements of the crop. The continued 
use of heavy dressings of potassium, according to a set formula, and without 
any reference to soil or crop requirements, cannot be recommended and must 
inevitably produce unsatisfactory results. Before planting, growers would be 
advised to ascertain the potassium status of the soil if possible, and as a 
consequence, to adjust the basal dressing of this nutrient so that readily 
available potassium may be present in a concentration approximately 
equivalent to that supplied by a dressing of 1,000 lb. per acre of potassium 
sulphate. Such a basal dressing however, would not be sufficient to ensure 
optimum results throiigliout the season but should be supplemented by top 
dressing at a certain critical time or times, as yet not determined. The present 
work suggests that when a basal dressing of the above nature is given, the 
greatest response will be obtained from light top dressings at the rate of 
125 lb. per acre or one eighth of an ounce per plant. It would seem that no 
additional response '^vould be obtained from top dressings in excess of this 
amount. The number of such top dressings and the stage at which they should 
commence would appear to be very important, as the use of even the light, 
one eighth ounce, dressing caused a considerable delay in ripening of fruit 
in the early part of the season, while its continued use led to as much as 22 
per cent, of the total crop being in the state green at the termination of the 
experiment on November 18th. As stated elsewhere, had the number of 
top dressings been one, tw^o or perhaps three, instead of six, as given here, 
the results from such treatments v-muld probably be very different. Further- 
more, it is probable that when a suitable basal dressing of potassium is given, 
top dressing might with advantage be delayed to a later stage of plant 
development than the setting of the second truss, as evidenced by the delay 
in ripening, consequent on application commencing at that stage. In com^ 
inercial practice, it is usual to give a heavy top dressing of potassium at this 
stage witli the main object of counteracting the rank growth following the 
flooding, which coincides with such dressing. It is the WTiter’s opinion that 
this heavy top dressing may be unnecessary and that rank growth could be 
avoided by judicious watering, gradually increasing the amount until there 
isi sufficient fruit set to curb growth automatically. Ventilation and maiiinial 
treatment' should also play an important role in maintaining a favourable 
Ifaalanee. 



In practically ail cases, there was no response to top dressings greater than 
one eighth of an ounce per plant or 125 lb. per acre. For all 
levels of basal potassium there was a negative response to the con- 
tinued use of heavier top dressings. This negative response was 
most marked where the heavy basal dressings of potassium _ were 
supplemented by heavy top dressings. The frequent use of a top 
dressing as great as half an ounce per plant or 500 lb. per acre of 
potassium sulphate cannot be advocated even where no basal potassium 
had been given. It is not uncommon to find as much as 3,000 lb. per acre 
or even greater quantities of potassium sulphate used annually in commercial 
establishments and since it has been established that a good average tomato 
crop will remove approximately 670 lb. of potassium per acre, it is inevitable 
that an accumulation of this nutrient should occur in such soils even allowing 
for a considerable loss in drainage. 

In these experiments, the greatest amount of potassium sulphate given 
during the season was four ounces per plant or 4,000 lb. per acre. The 
returns from the latter plants were most disappointing, the yields being sig- 
nificantly lower than from plants which received but quarter the amount 
of potassium duiing the season. Poor yields were not by any means confined 
to the 4,000 lb. per acre treatments, but were associated with much lower 
concentrations of potassium, while heavy top dressing and depressed yields 
were definitely correlated. While it is apparent from this and other work 
that tomato plants can absorb potassium in proportion to the amount supplied, 
it is still more obvious that there is a negative correlation between yields ,and 
the internal potassium content of the plants. ^ Apart from depressed yields, 
features such as reduced setting of flowers, smaller fruits and delayed ripening 
were associated with the high levels of potassium, while the uptake of other 
minerals was depressed. It is worthy of note that most of these 
same features were characteristic of the no-potassium plants. Under 
conditions, therefore, where potassium is used in such quantities 
as 3,000 Ib. per acre annually, there is bound to be an accumulation 
in the soil which, in turn, may not only give no proportional 
response, but may actually produce results inimical to healthy gi*owth, 
vigour and cropping. Added to the disadvantages cited here in connection 
with a high potassium concentration in the soil or medium, is the danger 
of a potassium-induced chlorosis, with its own attendant evils. 

There was no clear-cut relationship between potassium and the physiological 
disorder known as blotchy ripening as a certain amount occurred at all levels 
of potassium. There was, however, evidence correlating this disorder with 
sunlight, the trouble being aggravated under conditions of poor light and 
notably reduced or absent entirely under improved conditions of light and 
air circulation. Regarding the fruit disorder referred to as ‘ green back,’ 
tw 0 ' forms of the trouble were distinguished — one of these forms was con- 
nected with exposure of the fruits to direct sun, rather than with potassium. 
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and occurred at all levels of potassium. It is probable that this form of ‘ green 
back ’ would, under conditions of intense sunshine, be more serious on plants 
lacking potassium on account of the greatly reduced leaf surface of such 
plants, and the consequent greater explosure of the fruits. The other form of 
' green back ' was coincident with high levels of potassium nutrition, regardless 
of the position of the fruits relative to sun. Attention is called (elsewhere) 
to some differences in appearance between the two forms. It is probably 
true to say that both blotchy ripening and ‘ green back ^ are due to deranged 
metabolism, brought about mainly by insufficient sunlight in the case of the 
former trouble and by exposure of fruit to direct sun or by an excess of 
potassium in the case of the latter disorder. 

The omission of potassium led to an increase of diseases such as botrytis, 
and lowered the resistance of plants to low^ temperature conditions* 


SUMMARY, 

A study has been made of the effects of varying concentrations of potassium 
on the growth, vigour and cropping of tomato plants of the variety Potentate. 
The importance of potassium for satisfactory growth and cropping is empha- 
sized. Attention is drawn to the fact that according to the recognized princi- 
ples of nutrition, potassium may be used in quantities so much in excess of the 
requirements of the crop as may lead to an accumulation of this nutrient, both 
in the plant tissues and in the soil or medium. Features associated with high 
levels of potassium nutrition are mentioned and the undesirable consequences 
attendant on the continued use of heavy dressings of potassium are pointed 
out. Recommendations are made in respect of the use of potassie fertilisers 
with a ^iew to obtaining the fullest utilisation of such. Suggestions are put 
forward as to suitable dressings of potassium, both basal and top, for particular 
conditions. The use of potassie fertilisers in accordance with a fixed fonniiia, 
is to be avoided. Basal dressings, in particular, should ahvays be gauged in 
accordance with the potassium content of the soil or medium, w^hile top 
dressings should be limited in quantity iiml juimber. At all times a balanced 
form of nutrition should be aimed at. 

The results presented here can, in the strict sense only, be interpreted for 
the variety Potentate, but no great departure froni the amounts of potassium 
suggested seems w’'arranted for varieties of equal vigour. The demand may, 
however, be somewhat greater for vigorous varieties like Scarlet Knight and 
Tictory, and the experience here seems to indicate that such extra potassium 
would be utilised to greater advantage if applied by way of addi- 
top dressing rather, than through a very hea^w basal dressing. 


if, required, ^ 




Plate 2. 



Effect of potassium on growth and development. 

Left : No potassium. Centre : Light top-dressing only. 
Right : Heavy basal dressing only. 
(Photographed towards end of season). 

Photob — I C. MbDonoiigh. 
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SOME OBSERVATIONS ON PARASITIC 

WORMS IN LIVESTOCK 

By 

F. St. George Sleith, M.R.C.V.S., Lecturer in Parasitologyj 
Veterinary College, Dublin, 

K a farmer were asked wliat disease amongst liis livestock caused him the 
greatest financial lossj, what would he say ? Would he say White Scour or 
Black Leg in his calves ? Mastitis, Sterility, Abortion or Tuberculosis in Ms 
adult cattle, or Braxy or Louping 111 in his sheep ? He is familiar with most 
of these diseases and has, no doubt, consulted his veterinary surgeon about 
them because their symptoms are spectacular and made a deep impression 
on him. But has he considered the loss due, not only to deaths, but to those 
‘‘ bad doers/’ to those young cattle and sheep which will not put on condition 
in spite of a good appetite and all that he does for them ; the loss due to delay 
in bringing young stock up to a saleable condition and even then fetching a 
poor price ; the loss from a reduced milk yield for no apparent reason, and the 
many other hidden losses ? All these losses can be caused by worm parasites, 
which include bowel worms, liver fluke and lung worms. 

Many farmers may not agree with this statement, chiefly because they never 
see wmrms passed out in the manure, even after an animal has been suitably 
dosed. If the worms were all as large as some of those occurring in horses or in 
pigs, and w^ere passed out in thousands, then such a spectacular evacuation 
would convince even the most hardened sceptic. But the most dangerous 
worms of young cattle and sheep are just like minute threads, many of which 
are not more than one third of an inch long, and which may be present in the 
manure in thousands without being seen wdth the unaided eye. If they are 
taken out of the manure and put into a clear fluid, as is done in the laboratory 
when maldng a post mortem examination, then they are readily seen and the 
sight is most convincing. It is these tiny worms wdiich are referred to abroad 
as the Bankrupt Worms ” on account of the loss they incur to the farmer. 

To estimate the financial loss due to parasitism in this country would, 
without making a detailed survey, be mainly guesswork. In the U.S.A. it is 
estimated, very conservatively, that the loss to livestock from wmrm parasites 
alone amounts to the equivalent of over thirty million pounds per year. On 
this basis, the loss in this country would be approximately one and a quarter 
million pounds per year ; it may even be higher, as we have small farms and 
eruditions of farming which are more inclined to favour paiasit- 
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ism. Especially is this the case cltiring the present emergency when tillage is 
increased and grazing areas reduced. 

This loss is preventible, or at least can be considerably reduced by simple 
and inexpensive means, provided it is gone about in the right way, but first 
it is necessary to knoW‘ something about the habits of these worms before 
successful action can be taken against them. The aim of this aiticle is to give 
an outline of the behaviour of the bowel worms, for these are by far the 
commonest and cause the greatest loss especially in young stock, in order t 4 > 
see from their behaviour what preventive measures can be adopted. 

It is no exaggeration to state that all animals at pasture are carrying worms,, 
some, the healthy ones, may have only a few thousand, for example a healthy 
sheep may carry three thousand worms, others, such as the bad doers,” may 
have many times that number. In ruminants, the tiny “ Banla-upt Worms ” 
live only in the fourth stomach and small intestine, they will not live any- 
where else. Here they spend their time feeding on their host and laying 
enormous numbers of eggs which are so small that they can be seen only under 
a microscope. These eggs are passed out in the droppings and are spread 
over the pasture ; for example, they may be passed out by a healthy sheep at 
the rate of 200,000 to 400,000 per day, and by a diseased sheep at the rate of 
anything up to thirty million per day : in the case of a healthy cow, up to a 
million eggs per day may be produced. It is mass production wdth a ven- 
geance ! If that pasture is grazed too long or by too many animals, the 
number of eggs will be astronomical. Therefore : — 

Freventive Measure Number One is : “ Do not ovekcbowd pastures,*’' 

In the course of a day or two from nearly all these eggs, a worm larva^ 
microscopic in size, hatches out. But before this can occur there must be 
present three main conditions — a certain amount of moisture, some 'warmthi 
and some oxygen. If these, or any one of them are not present, tlien hatching 
out is considerably delayed and the larva just waits in its egg until conditions 
become favourable. Extreme conditions of freezing or drying may kill tie 
eggs, but in this country such conditions do not frequently occur. 

After hatching out, the larvae become very active. They proceed to grow 
and feed on bacteria and other substances which they get from the mamiro 
and which they store up in their bodies* During this growing and feeding 
phase they are not very resistant and may be killed by the action of direct 
sunlight, prolonged dryness or excessive heat ; in addition, they are not yet 
ready to assume a parasitic existence, for should they be swallowed by ait 
animal they are killed by the action of digestive juices in the bowel. Ihis pre- 
infective, freediving phase, however, is very short, lasting only a few days il'‘ 
conditions are favourable, but much longer, as with the eggs, if they are 
unfavourable. On account of this very short pre-infective period, it k- 
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advisable to move young animals on to fresli pastures every few days, or, 
to quote an oH Yorkshire saying, Never let sheep hear the church bells 
twice on the same plot of land.” This ensures that the young susceptible 
animals will have moved on before the woim larvae enter their next and 
dangerous phase. Therefore : — 

Preventive Measure Ntmber Two is : “ Rotate stock, putting the 

YOUNG ANIMALS ON TO THE CLEANEST PASTUEES.” 

A very great change now occurs^; the larvae enter a resting stage, during 
which they stop growing and feeding, and develop into infective forms ready 
to assume a parasitic existence. They are stiU. very active, but are enclosed 
in a tough outer Jacket or sheath which completely shuts them off from the 
outer world and protects them from cold, from a certain amount of dryness 
and even from many chemicals, however, they are able to absorb oxygen, so 
very necessary for their existence, through this Jacket. They are no longer 
free-feeding and have to subsist on the food material stored up during their 
pre-infective stages. Now their one ambition is to be swallowed by a suitable 
host, a young one for choice, so that they can assume a parasitic existence 
and grow to sexual maturity, but it must be the right species of animal 
For example, if the larvae from a sheep are swallowed by a horse or pig, they 
are immediately killed. This fact is of great importance and advantage can be 
taken of it, either by grazing different species of animals over the same pasture 
at frequent intervals, or by mixed grazing. Experiments have shown that a 
single horse grazing on a heavily infested sheep pasture can destroy from 
50,000 to 100,000 parasitic sheep ivorm larvse per day. Therefore : 

Preventive Sieasure Number Three is : Employ Mixed Grazing.” 

The aim now is to prevent these infective larvsc from entering their hosts in 
such numbers as will produce disease, for once they have entered suitable 
hosts it may be a case of losing a beast or having to look after a number of sick 
animals. It is essential, therefore, that as much as possible should be known 
about the habits of these larvse if this aim is to be achieved. The important 
points to note are : — 

Firstly — ^Tlie larvas are very small, not more than one-fiftieth of an 
inch long, hundreds could move about in a drop of water, so that it is 
impossible to see them on the ground. 

Secondly — ^They are active and can climb up moist herbage, or even damp 
stable walls, their movements being controlled mainly by light and, to a 
extent, by heat. A strong light, such as occurs during mid-day and 
makes them retreat down to soil level but in a dull or diffuse light, 
foi^ durmg moist cloudy weather or at dawn or dusk, they climb as 

as they can, for here they have a better opportunity of 



acquiring a liost. At niglit, they usually descend to soil level This reaction 
to light explains why it is good practice to keep young stock housed at nighty 
or, to use the weE-known expression, while the dew is on the grass/^ 
Therefore : — 

Preventive Measure Number Four is : Keep young stock housed or 

IN THE FOLD WHILE THE DEW IS ON THE GRASS.” 

Thirdly — Infective larvse are very resistant and can live for a long time. 
Their longevity mainly depends upon the conditions of their environment 
such as the type of soil and herbage, the amount of oxygen, moisture and 
warmth available and on their degree of activity. The more active they are 
the sooner they die, for once the food stored up in their bodies is exliausted 
they perish. On dry pastures the larvae tend to penetrate into the upper 
layers of the soil in search of moisture, the ground forms a hard crust over 
them and, for want of oxygen and by the action of bacteria in the soil, they are 
killed. Under such conditions the larvse die out in about two or three months. 
Wet, low lying or marshy lands, on the other hand, are ideal situations in 
which the iarvaj will develop and live for long periods. They are ideal, not 
only for bowel w^orms, but even more so for liver fluke and lung worms, a fact 
which every farmer knows. Some bowel worm eggs and larvse may live for 
fifteen months on moist grazing land, even longer if that land is broken up 
and aerated by the trampling feet of many animals ; on such land the larvae 
develop best and live longest. Conditions such as these are frequently seen in 
sheep folds and paddocks situated near the farm yard, where young stock are 
put so that a better eye can be kept on them. This situation is often the 
%vettest part of the farm and, as an added source of danger, is invariably near 
the manure heap. Therefore : — 

Preventive Measure Number Five is : “ If paddocks must be kept near 

THE FARM YARD, DO NOT 0%’'ERST0CK THEM,” and 

Preventive Measure Number Six is: ‘‘Avoid wet pastures or have 

THEM DRAINED ,* KEEP DITCHES CLEARED.” 

The final and most dangerous phase of the worm’s existence is its parasitic 
phase. The infective larvae enter their host with food or water which has been 
contaminated by being in contact with manure, droppings, etc*, and, if the 
host is not strong enough to overcome this invasion, the larvae establish them- 
selves in their respective habitats, some in the fourth stomach and others in 
the small intestine where they develop into sexually inature worms. Then, in 
about three weeks or so, the females begin to produce their vast progeny 
which are passed out in the droppings, this mass production going on through- 
out the rest of their lives. The eggs must get out on to the ground for should 
they be retained in the bowel they are killed. Worms differ, therefore, from 
bacteria in that they do not multiply inside the animaFs body and, in addition, 
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UirJr progeny must have a free-living stage to prepare for a future parasitic 
existence. It foliowSs therefore, that an animal can only become infested with 
these worms by ingesting food or water contaminated with the larvae. It may 
ij€ ineiitioiied here that there are other types of worms which can enter their 
host by penetrating the skin as well as by ingestion, but in this country they 
are not very important. Tlierefore 

Freventive Measure Number Seven is : ‘‘ Water and feed from raised 

TROUGHS SURROUNDED BY GRAVELLED OR BARE AREAS WHEREVER POSSIBLE.’' 

This, of course, applies mainly to animals in paddocks, in folds or houses, 
it is impracticable for those on pasture, but at least a clean water supply 
should be provided. 

To give some indication of the number of worm larvae which may be 
swallowed daily b}’- grazing animals, here are a few interesting figures : 
A lightly infested pasture may carry from 80 to 40 larvse per pound of herbage, 
a sheep on such a pasture, therefore, wDiild ingest from 400 to 800 larvae per 
day ; a milking cow on a similar pasture would ingest from 2,000 to 4,000 
per day. On the other hand, a heavily infested pasture may carry over ten 
times that number, and from it a sheep may ingest from 4,000 to 8,000, or a 
dairy cow' from 20,000 to 40,000 worm larvae daily ; furthermore, if the herbage 
is short and the grazing poor, an animal must, unless extra rations are pro- 
vided, graze closer to the ground and over a wider area if it is to get sufficient 
food, thus the intake of 'worm larvje is considerably increased. The number of 
worms considered necessary to kill a young sheep are from 8,000 to 20,000, 
depending on the species of worm. On heavily infested pastures this number 
could be acquired very rapidly and would account for the sudden deaths, 
without any previous symptoms, which sometimes occur in young animals 
grazing over such pastures. These sudden deaths may be mistaken for a 
bacterial infection. Therefore : — 

Preventive Bieasiire Ntimber Eight is : “ Maintain an adequate nutri- 
tion,’’ 


It is reasonable to ask at this stage wffiy ail animals grazing at pasture and 
ingesting wnrm lame daily do not show symptoms of parasitic disease. The 
all-important factors in the production of disease are the extent of the 
infestation, the rate of intake and the condition of the animals at the time of 
entry of the larvse. Parasitism is older than history, yet there are healthy 
Svestock. No doubt, in earlier times animals lived a more natural life and 
were not the highly specialized creatures that they are to-day ; they lived in 
open Spaces over which parasites were widely and thinly scattered, and. 
Me of intake was lo-w and gradual, so that the relationship between host 
, well adjusted and friendly* To-day conditions are changed ; 

, bred for speed, for appearances for milk yield and for 
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texture and length of wool without any consideration for their resistance to 
disease ; also they are brought up in confined spaces, consequently they are 
more exposed to the invasion of vast numbers of parasites and the rate of 
intake is more rapid. To compete with these conditions the parasite produces 
excessive progeny, but the host can only respond by developing a resistance 
within its body which, under certain circumstances, is adequate to protect 
it against excessive parasitism. This resistance, however, develops slowly 
and may take five months or more to reach a sufficiently high level to afford 
protection. 

When young animals after weaning begin to graze on pastures, provided 
these pastures are only lightly infested, they swallow small numbers of worm 
larvae for the first time. In due course the iarvse grow into adult worms and 
begin to lay eggs, the presence of these worms in the bowel stimulates their 
hosts to produce a mild resistance. As the animals grow older and the worms 
in the bowel accumulate, passing out increasingly large numbers of eggs, the 
resistance develops at an equal rate, and a balance between host and parasite 
is maintained. Now, quite suddenly, the resistance develops to such a degree 
that the expulsion of a number of adult worms takes place, many of the 
invading iarvse are killed or expelled, and the worms permitted to remain 
are held in check so that fewer eggs are produced. If, however, such an 
animal’s general state of health is lowered by malnutrition or by disease, 
this resistance level is not maintained, the worms then gain the ascendancy, 
and resistance against them is lost. It will be all the more evident that if 
young animals graze for the first time on heavily infested pastures, the rate of 
intake of larvse is so great and so rapid that it exceeds the rate of development 
of resistance and disease must inevitably result. 

Only animals that are well nourished and healthy will attain a high degree 
of resistance in the shortest possible time, that is, in about five months. 
If they are undernourished or suffering from disease, even though on lightly 
infested pastures, resistance may develop so slowly that during its production 
an imbalance occurs, the parasites become too numerous and disease again 
results. It has been shown that an extra ration of concentrates renders 
animals much less liable to attacks of parasites and, in certain circumstances, 
is sufficient in itself to prevent development of disease. Malnutrition, there- 
fore, must be regarded as one of the important factors leading to worm disease 
in livestock. Therefore : — 

Prevefdim Memute Number Nine u : ‘‘ Febd vouisra 0B6WIN0 stocK 

WKLli.” 


From the observations so far made, three facts stand out clearly, viz . ; 
(!) The chief source of worm parasitism comes from healthy animals which 
are carrying a large number of worms ; (2) That no indication of the presence 
of worms is given by these animals unless a microscopic examination of the 



droppings is made to detect the worm eggs, and (3) That it is the young and 
undernourished animals wliich are most susceptible. 

Disease may occur at any time of the year, as is commonly the case in calves, 
but in sheep it is most likely to appear during late summer and autumn, 
particularly in a dry autumn when the grazing is short and the worm larv® 
are more rapidly picked up* The course of the disease is usually slow and 
protracted, but cases of sudden death may occur particularly after short 
periods of frost or drought, as well as under the conditions which have already 
been mentioned. During periods of frost and drought, worm eggs accumulate 
on the pastures, but the larv^ do ndt hatch out as conditions for their develop- 
ment are not sufficiently favourable. As soon as the frost or drought is over, 
conditions become favourable ; the larvse hatch out suddenly, to reach the 
infective stage in vast numbers at the same time. At this time and unless 
extra feeding has been allowed, animals wdi graze greedily at the sudden 
growth in the herbage and rapidly ingest large doses of infective larv». 
However, the most critical period in all ruminants is Just at weaning, when the 
animals begin to graze. Therefore : — 

Preventive Measure Number Ten is : “ Sepabate young stock fbom adults 
AT WEANING AND PLACE THEM ON CLEAN PASTURES,’^ 01, if clean pastuies are 
not available, “ Suitable anthelmintic treatment combined, if nec- 
essary, WITH SUPPLEMENTARY FEEDING SHOULD BE GIVEN AT WEANING.” 

There are two other equally important and necessary preventive measures 
which should be employed in conjunction with those already mentioned. 
They are concerned chiefly with prevention by treatment and, briefly, are as 
follows : — First — Safeguarding against the further introduction of worm 
infestation by having all newly purchased animals examined and, if necessary, 
dosed before allowing them on to pasture. Second — ^Reducing the worm 
population carried by the healthy adult stock. This may be done by periodic 
treatment, of all adult animals which will keep down to a minimum the number 
of eggs passed out on to the ground, and help to low^er the larval population 
on the pastures. 

In this coimection it must be emphasised that treatment is of little avail 
without a correct diagnosis, this can only be made in the living animal by a 
microscopic examination of the droppings. Frequently owners mistake 
parasitic gastritis, caused by bowel worms, for fluke or liver rot and vice versa. 
In addition, there are other diseases which produce symptoms similar to those 
of worm disease, for example, chronic coccidiosis, certain deficiency diseases^ 
etc. To ascertain what parasites are present is far from easy and can be done 
only by microscopic examination or by autopsy. 

, ; may imthe possible on some farms to carry out aH the preventive meas- 
but even if only some of them are put into practice, 



particularly those relating to the mitrition of young stock at the time of 
weanings to the condition and situation of the paddocks and to the over- 
crowded pastures, and provided they are rigidly adhered to, there is no doubt 
that a considerable financial saving will be made by the farmer and a higher 
standard of healthier livestock will be attained. 

(Received for publication on 1st March, 1944)„ 
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THE FEEDING AND MANAGEMENT 

OF POULTRY 

Broadcast on Tuesday* 29th February, 1944, by Benis Philpott, B,Agr. 

Se., M.Sc., Inspector, Department of Agriculture. 

The ultimate object in commercial poultry keeping is the transformation 
of animal, vegetable and mineral matter, in forms not usually consumed by 
humans, into human food in the form of eggs and poultry meat. The trans- 
formation is brought about within the fowl’s body and involves a number of 
different physiological processes, all of which depend on the proper functioning 
of numerous organs and tissues in the body of the live bird. 

The primary function of the food consumed by a bird is the maiiiteiiance 
of life and health. The maintenance portion of the ration provides heat for 
keeping the body at normal temperature and energy for working the muscles 
involved in normal movements, and for the functioning of the various internal 
organs. Material for the renewal of tissues and for the elaboration of internal 
secretions must also be provided by the maintenance portion of the ration. 
The food provided in excess of that required for maintenance is used for 
growth by young birds. Growth entails the formation of muscle, bone, fat, 
and the tissues of internal organs. The food given to adults in excess of the 
amount required to keep them alive is utilised mainly for the manufacture 
and laying of eggs by laying fowls, and for the manufacture of poultry meat 
by table poultry. Maximum growth cannot take place in young stock nor 
can maximum egg or meat production be obtained from adult fowls unless 
ample food in excess of that required for maintenance is provided. 

The rations of poultry must, of necessity, be rather concentrated for the 
digestive system of birds cannot deal with bulky foods. The poultry ration 
must supply proteins, carbohydrates, fats, minerals, vitamins and water for 
these are the materials required to sustain life, to promote growth and to 
manufacture eggs and poultry meat. An efficient and economical ration 
for growing, laying or fattening birds must not only supply these materials 
in sufficient quantity but also in the right proportions and in suitable form 
for the kind of stock for which the ration is designed. 

The proper feeding of poultry is relatively more difficult and important 
than the feeding of larger livestock. Food is digested and utilised very rapidly 
by ^ultry mistakes of any kind in feeding will produce immediate and 
^ With growing birds, improper or inadequate food results 



in slow growtlij retarded or abnormal development and in extreme cases, m 
death from malnutrition. Improper feeding also induces susceptibility to 
disease in both young and adult poultry. The effects of improper feeding of 
laying fowls are further reflected in reduced or low egg production. Eggs 
are composed of fixed and’ deftnite proportions of water, proteins and fats 
with small amounts of minerals and vitamins. Tlie materials necessary to 
manufacture these substances in the egg can only come from the food con- 
sumed by the hen. A hen cannot manufacture and lay eggs unless the mater- 
ials required for making them are supplied in the food, in sufficient quantity 
and in the proper proportions, in addition to the materials necessary to keep 
her alive and in good health. The number of eggs a hen lays is limited by the 
ingredient provided in restricted amount or unsuitable form in the food. 
Satisfactory egg production cannot be secured except the ration is properly 
balanced and fed in sufficient quantity. On many farms in this country the 
proteins supplied both to growing and laying poultry are insufficient in 
quantity. The feeding of unbalanced or inadequate rations is in practice 
mere waste of food. Birds getting such rations may live and remain healthy 
but cannot lay sufficient eggs to pay for the food consumed. A little extra 
food of the right kind would provide for tixe production of a greatly increased 
number of eggs and possibly ensure a profit instead of a loss. 

The rations fed to growing, laying, and breeding poultry normally consist 
mainly of cereal grains or the by-products of these grains. These foods are 
the principal sources of carbohydrates and fat, substances necessary to 
provide heat and enei'gy and to form fat in the bird’s body and in the egg. 
The cereal portion of the rations of the kinds of poultry mentioned must 
be supplemented by small proportions of protein food usually of animal 
origin. Proteins supply the materials necessary for the formation of tissue 
and muscle to growing birds and for the manufature of the protein included 
in the egg to laying bhds. In addition, certain minerals used mainly for 
the purpose of bone or egg shell formation and food factors known as vitamins 
which are essential for normal growth and health are necessary in the different 
rations. An adequate supply of clean fresh water is also necessary in the 
diets of growing, laying and breeding stock. The food of fattening poultry 
usually consists almost entirely of cereal meals with small additions of pro- 
tein, preferably in the form of separated milk. 

The carbohydrate portion of poultry rations can be supplied very efficiently • 
by home grown cereals and potatoes. OatS:, and barley as grain or meal are 
quite suitable for all kinds of poultry, while boiled potatoes fed in combination 
with these cereals are particularly useful for improving the physical and 
nutritional properties of the resulting mixture. The milling offals now avail- 
able form a useful addition to the carbohydrate portion of poultry rations 
and can replace portion of the ground oats and barley in mashes. 

The provision of suitable proteins for poultry feeding is no problem on the 
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majority of farms^ for separated milk, skim milk or buttermilk are the most 
useful of all protein foods for poultry. Milk in either of the forms mentioned 
contains not only proteins of high quality but also vitamins and minerals that 
are of particular importance in the nutrition of young growing stock. Separated 
milk may be fed to all kinds of poultry in its liquid form instead of drinking 
water and may also be used in preparing wet mashes. On farms where 
separated milk is not available protein concentrates such as meat and bone 
meal, meat meal and fish meal must be used to supplement poultry rations. 
Ample range is a great asset for poultry as it provides protein in the form of 
insects, young grass and clover throughout the greater part of the year. 
The fullest use should, therefore, be made of pasture and especially of stubble 
over which poultry should be allowed to range, 

A certain amount of mineral material mainly calcium, is required by 
laying fowls for the manufacture of eggshells. When such fowls have access 
to pasture and are given separated milk to drink they can procure their 
mineral requirements. Under more intensive conditions of management it 
may be necessary to supply lime in some form to laying fowls. Ground 
limestone, limestone grit or crushed eggshells are suitable sources of calcium. 
Where growing stock have access to grass runs and are given separated milk, 
the addition of supplementary minerals to the ration is unnecessary. Even 
under the most intensive methods of brooding and rearing the mineral 
requirements of growing stock can be satisfied by the addition to the 
ration of small quantities of finely-ground limestone and common salt. 

Although a number of different vitamins are necessary for health and egg 
production in laying birds and for fertility in breeding stock the quantities 
requked are very small, and the supply provided by such natural sources as 
green food, grain embryos, milk and direct sunlight is usually adequate. 
In practice, special provision for the supply of vitamins is unnecessary in the 
case of adult stock kept under natural conditions on “tree range. Even with 
chickens that are allowed on to fresh grass runs a couple of weeks after 
hatching, a serious deficiency of vitamins is unlikely to occur except possibly 
during severe weather in the early part of the year. Under conditions where 
available rearing ground has become contaminated with parasites and where 
no alternative to rearing in confinement exists, the chickens should be sup- 
plied with green food from uncontaminated land and provision for the 
entrance of direct sunlight to the brooder house should be made. 

Detailed information regarding the feeding of poultry in existing circum- 
stances is given in special leaflet No. 5., ‘‘ Home Produced Foods for Poultry 
Feeding/’ copies of which may be obtained free of charge from the Department 
,of Agriculture, Dublin. 

Tfte', leering of foods of only the highest quality to poultry is as important 
'as the 'provision of properly balanced rations. , Stale or musty food should 
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ttot be fed as it will cause serious digestive disorders both in young and 
adult stock. The food should always be fed in troughs or hoppers and these 
as well as water fountains should be kept scrupulously clean. Food should 
never be thrown on the ground to poultry. This practice is prevalent and 
should be discontinued as it is wasteful and liable to spread disease. Regul- 
arity in feeding is essential to secure the best results, and irregularity in the 
feeding routine can only lead to indifferent and unsatisfactory results. 


Some weeks ago, in a broadcast talk, the Secretary of the Department of 
Agriculture stressed the promising prospects for poultry production existing 
at present and likely to continue for some years to come. He also pointed out 
the necessity for increased production of potatoes, oats, barley and wheat, 
so that the output of poultry products in the country could be increased in 
the present and subsequent years. Increased potato and cereal production 
during this and the next few years should be the primary concern of every 
poultry keeper and farmer. An increased volume of poultry and poultry 
products can only be produced if the raw materials in the form of potatoes, 
cereals and milling offals are available. Poultry keepers should also make 
provision immediately for the period of food scarcity that will occur during 
the months prior to the harvest this year. Any surplus oats, barley or pota- 
toes available at present, should be stored under suitable conditions for use 
as poultry food during the late spring and summer months. 


The principal factor in successful poultry keeping at any time, but par- 
ticularly at present, is the quality of the stock kept. Maximum egg pro- 
duction and profit can be obtained only from pullets of the highest pro- 
ductive „quality that are fed, housed and managed properly. It is waste of 
food to feed properly-balanced rations compiled from expensive foods to 
mongrel birds inherently incapable of producing large numbers of eggs. 
The amount of food required for maintenance by a poor laying hen is almost 
as great as that required by a good laying hen of the same body weight. 
Of the total ration consumed by a hen producing one egg every two days, 
about 57 per cent, goes for maintenance and about 43 per cent, to the pro- 
duction of eggs. The proportion required for maintenance is much greater 
in the case of a bird producing fewer eggs. The eggs produced must pay 
for the portion of the ration used for maintenance as well as for the part 
used for the production of eggs, so that the greater the number of eggs 
produced, the smaller will be the proportion of the price of each egg required 
to meet the cost of the food consumed. Thus a hen of 5 lbs. weight producing 
100 eggs per year consumes a total of about 9|. lbs. of food for every dozen 
eggs produced, while a hen of the same weight producing 200 eggs per year 
consumes only about 5|. lbs. of food for every dozen eggs produced. The cost 
of food represents over 60 per cent, of the cost of production of commercial 
eggs so that the higher the egg production the lower will be the cost of pro- 
ducing each dozen eggs. 
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Tlie good layer also lays large numbers of eggs during autumn and winter 
wben the price of eggs is high. It will be obvious. thereforCs that the best 
laying bhds give the highest profit. 

Good birds, properly fed, must also be provided with suitable houses and 
range, if they are to lay the maximum number of eggs of which they are 
capable. Poultry laying houses must bo solidly constructed^ must be dry, 
and provide ample floor and perch space, sufficient light and ventilation 
free from draughts and should at all times be kept in a clean and sanitary 
condition. The laying house should be located so that the birds in it have 
access to extensive clean range. Hens running over a dirty farmyard, 
drinking from stagnant pools, and picking on manure heaps cannot be ex- 
pected to remain healthy and to lay iax'ge numbers of eggs ; and it is impossi- 
ble to produce clean eggs under such conditions. 

Chickens and growing stock must also be provided with comfortable condi- 
tions if they are to make satisfactory growth. Brooding and rearing houses 
must be well constructed, provide adequate floor space, ample lighting and 
ventilation. They must be kept scrupulously clean and in sanitary condition 
at all times. Indoor or intensive methods of brooding that might be feasible 
in normal times cannot be recommended in existing circumstances as it may 
not be possible to provide the complete rations required by chickens kept 
under such conditions. Outdoor methods of brooding, rearing and manage- 
ment should, therefore, be employed to the greatest possible extent. It is 
essential that chickens and growing stock should have access only to fresh 
ground and young stock should never be allowed on to ground on which 
adult poultry are kept. The brooding and rearing ground should be entirely 
apart and no poultry other than growing stock should ever be allowed on 
to it. Turkeys and domestic fowls, either young or adult, should also be 
kept apart as the health and progress of botjx will be impaired vhen rim 
togetlrer. 

The proper feeding and management of ]>oultry are not difficult, provided 
care and foresight are exercised. It will 2xay the poultry keeper ivell to 
devote the necessary care and attention to the feeding and management of 
tlie birds. The w’^ork involved in keeping poultry is not laborious, but it 
must be carried out regularly and mcthedieally. TIxe poultry keeper wffio ^ 
does the work thoroughly, will find it intiuvsting and remunerative. 



95 


THE BUILDING UP AND MAINTENANCE 
OF HEALTHY STOCKS OF SEED POTATOES 

A REVIEW OF THE WORK 

By D. DelaneYj B.Sc., A.R.C.Sc.I., and P. Keenan, Supervising 
Officer (Seed Potatoes). 

The oldest available records regarding the cultivation of the potato show 
that it has almost universally been considered necessary to change periodically 
the original stocks of the farnij or district. In many parts, indeed, “ a change 
of seed was regarded as the panacea for all potato ills. 

This widespread belief in the efficacy of a change of seed, may be attributed 
largely to the actual experience of generations of growers, who observed a 
falling-off in the vigour, purity and productiveness of stocks kept too long on 
the farm, and to the improvement that resulted in most cases from the 
introduction of fresh stock. There would naturally be exceptions now and again 
to this general experience of benefit accruing from a change, which cannot be 
wondered at, considering the methods employed and the limited knowledge 
available of the causes underlying the degeneration of potato stocks. Yet, 
the grower of those days was not entirely without guidance (when looking 
for a change of seed) and was not trusting to blind chance alone. It might be 
little more than a sort of tradition, or a generally accepted belief that to 
get good results the new stock should come from a certain kind of soil — 
from some colder climate, or a locality looked upon as suitable for seed 
production. Thus in this country, as in Great Britain and elsewhere, bog 
soils were usually regarded as the best for this purpose. Again, seed grown 
on a mountain side, or in some exposed locality, would be much in favour. 
On the other hand, it was not considered good husbandry to reverse the 
procedure, by bringing seed from warm sandy soils by the sea-shore to 
plant in the colder uplands. 

For a long time no satisfactory explanation could be offered even by 
leading agriculturists, as to why seed from some localities gave better results 
than that from others, or again why it was that even the best seed deteriorated 
rapidly in certain districts and remained healthy so much longer elsewhere ; 
for few could fail to observe how a vigorous variety such as British Queen 
degenerated quickly all along the East coast yet retained its vitality for many 
years in the moist bog-soils of the Midlands, and it was believed by many 
that the cause was to be found in the different character of the respective 



soils. It; is probable^ however, that the great majority of growers troubled 
themselves very little about the matter, and hardly thought of attributing 
the decline to any definite disease. They took it that the variety was dying 
out sooner in their own district than in some others, but that with a bit of 
luck it might be renewed from time to time by seed from those more favoured 
areas, where it was still growing vigorously. 

And so the position remained through the years, almost as it was when 
the potato was first introduced, for under the old system — or rather, want of 
system, which obtained all over the country — no co-ordinated progress could 
be made in the production of reliable seed. A farmer might, indeed, with much 
expense and trouble, procure a new stock from some remote district, but he 
had no guarantee that it was even slightly better than his own rejected 
stock. Worse still, in many cases the grower did not even obtain the variety 
he had ordered. Indeed the difficulty of obtaining seed true to variety 
and not mixed’’ constituted a major problem for growers. 

It is a noteworthy fact that this country was among the first to have the 
question of health as affecting seed potatoes examined from the scientific 
point of view, and it was under the auspices of the Department of Agriculture 
about 25 years ago, and later in co-operation with the University Authorities 
at Albert College, Glasnevin, Dublin, that some of the earliest research work 
was carried out, with the late Dr. -Paul A. Murphy as one of the pioneers. 
New light was thrown on the whole subject of potato degeneration, and as a 
result of much painstaking research work, it was clearly demonstrated that 
what is known as the virus family of diseases was largely, if not wholly, 
responsible for the deterioration and loss of vitality in stocks, with the 
consequent reduction in yields. “ Leaf-roll ” one of the most serious diseases 
affecting the potato crop, was shown to be due to infection with a virus of this 
nature, as was also the group of diseases known by the term Mosaic.” 
This was a discovery of the greatest importance, as was also that of the 
transmission of viruses, partially at least, by sucking insects of the green-fiy 
species — especially Myzus persicce. When it was realised what a bearing these 
discoveries had on the whole question of healthy stocks of seed, every effort 
was made to turn the knowledge thus gained to the best account, by making 
it available to seed-growers at large. The machinery by wliich this was to be 
effected had not as yet been evolved, but it was soon to be on the way. 

Whether other factors might eater into the question of degeneration was 
beside the point, for the presence of one or more of these viruses would often 
of itself necessitate a complete change of seed ; for we can well imagine how 
, grower would appreciate the change from a crop badly affected with say, 
to one free from the scourge, even though he knew neither 
'nf the disease, nor its cause. The effects were, in themselves, 



So when, a little over two decades ago, the Department of Agriculture 
appointed the late Dr. W. D. Davidson to supervise the work of inspection 
and certification of growing crops, a new era began for 'the potato-growers 
of this country. From the outset no pains were spared to have crops that 
were intended for seed purposes pure, and true to name. Whole-time oflicers 
were appointed to inspect the growing crops, and thus ensure that they were 
up to a certain standard of purity and health before issuing a certificate 
that the produce was suitable for seed. Later, when the same produce was 
being marketed a seal was affixed to every sac^k of seed that reached the 
required standard. 

Coiisideriiig the mixed condition of all varieties at the time, even in the 
so-called ‘‘ seed districts ” the worlc of affecting a thorough “ clean up 
naturally took up most of the time of the officers employed, who in the early 
stages of the ivork often had to spend days helping to dig out the rogues ” 
from some crops, so that little could be done in the matter of health. But 
even in the early years of inspection serious tixought was given to the question 
of health in stocks, and it was dealt with in the definite conditions laid down 
for certification, one of w^hich w^as that under no circumstances couM a 
certificate be given to a crop showing any sign of Leaf Roll. 

This condition, strictly enforced, soon confined the growing of seed— 
at least of certified seed — ^to the districts best suited to its production. Few 
growers could hope to attain the required standard in a district or county 
where Leaf Roll v/as prevalent. Similar conditions, if not quite so drastic, 
applied to the “ Mosaic group of diseases. 

Even this negative way of dealing with the problem gave, after a time, 
good results. The ordinary commercial stocks showed great improvement. 
In the first place, they were of a high standard of purity, were practically 
free from Leaf Roll, and comparatively free from severe' mosaic. In a few 
years the demand for certified seed was doubled and trebled in the home 
market, and was in increasing demand in Cross-channel and foreign markets 
when the present world- war broke out. 

A new system was now adopted for the further improvement of seed which 
put the work of building up and maintaining healthy stocks on a firmer basis. 
Hitherto, methods of mass selection were relied upon and it was sought to 
produce better stocks by a process of elimination~by a contimml weeding 
out and rejection of inferjior plants, or crops^ and propagation of the better 
stacks only. The new method employed, which supplemented rather tlisB 
supplanted the old one (for this was still retained in full force for commercial 
stocks) was to select a few of the best plants called units) from a plot as free 
as possible from all trace of virus disease. By arrangement with the Agri- 
cultural Faculty of University College, Dublin, the tubers from these unite- 
are then thoroughly tested by the latest scientific methods at the laboralxxrie* 
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of tlie Plant Pathology Department, Albert College, Glasnevin, The produce 
of all units proved to be free from virus is used as the nucleus from which it 
is proposed to build up completely healthy stocks. This building-up can 
only be done in a district offering special facilities for the purpose. 

Before describing in detail the further development of the units thus 
tested, and the district selected for the work, it may be of interest to refer 
here to the manner of spread of virus diseases, at least of the most virulent, 
for this bears a direct relation to the means employed in the production of 
healthy stocks — it is, jn fact, the key to the work. 

As already stated, it has been shown that certain viruses are responsible 
for the break-dowm in potato stocks, and also that some at least of these viruses 
are transmitted by sucking insects when feeding on the growing plants, the 
Aphis, Alyzus persicw.^ being the chief agent in this destructive work. To it 
is undoubtedly due the transmission of the Leaf Roil virus, of Virus-Y (Leaf- 
drop Streak) and of Virus A (one of the constituents of Crinkle). 

It follows then that in any locality w'here this species can, for any reason, 
thrive and multiply, the health of the potato crop will sufier in proportion, 
and inversely, good crops can only be produced, and healthy stocks main- 
tained where the pest is of rare occurrence. Loughnane {Journal, Vol. 
XXXVII, No 2.) has sliowm that while in certain districts in County Dublin 
the Aphis, Myzus per slew, occurs in fairly large numbers, especially in early 
summer, the number found in the seed producing districts of the North-West 
is practically negligible. The weather is a great determining factor. Indeed, 
when put in terms of climate, it has long been recognised that the most 
suitable environment for the maintenance of healthy stocks is a bleak, cold, 
and wind-swept region, with a continuous rainfall — especially in summer. 
Such an environment is found to perfection in Co. Donegal. For many 
years the ordinary stocks in that County have shown a high standard of health 
and vigour, a standard that was always easy to maintain, even though 
potatoes were grown most intensively all over the county. For these reasons 
it was decided that here should be built up the future healthy stocks of the 
country. 

In other words, the measures to be taken were preventative, and not 
remedial with tlie climate and soil as the chief agents in the work of preven- 
tion. And these supplied a fairly effective means of combating not only Leaf 
Roll, but also to a great extent as has already been shovm, the development 
,and spread of several forms of Mosaic disease. The origin and transmission 
;Of this group of viruses were more obscure and dilliciiit to trace. They 
found wherever the potato is cultivated but in varying degrees, and in 
various ms, now in a simple one, as in Virus-X, again in the form of 
of X + A) etc. 
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In the case of simple Mosaic (Virus X) climatic conditions do not appear 
to exercise a paramount influence, as in Leaf Roll and Vims-Y, nor even 
extremes of elevation, for experience has shown that Virus X exists and will 
spread in certain areas at heights of over 5,000 feet, above sea level. By itself, 
however, (apart from its combinations) it will not cause deterioration of 
stocks to a very serious extent. But it is a very different case with the 
deadly Virus- Y, and also Virus A (one of the constituents of Crinlde). Here 
the same greenfly that is responsible for the spread of Leaf Roll can pick up 
and transmit these two viruses as w^elL Bearing this point in mind, the ques- 
tion of climate and habitat assume a ne*w signiiicaiice, and the reputation 
for health that seed from certain districts has long enjoyed can be accounted 
for to a large degree. 

Another means of transmission of mosaic viruses, and perhaps the most 
potent, is that of contact. An unhealthy plant can cominuiiicate 
the infection to healthy plants around it (but only when actually touching 
them), and as the virus passes on to the tubers in due course, the number of 
infected plants may become multiplied many times in the next season. 

This transmission, however, can be prevented by the simple method of 
having a neutral or buffer ” zone to separate healthy from ordinary stock, 
but this is not quite effective in the case of aphid borne viruses. Practical con- 
siderations limit the degi-ee of safety which may be provided in this way 
but in the building up of the Department’s foundation stocks, every effort 
has been directed towards propagating them on sites as far removed as 
possible from farm crops which may carjy virus diseases. Once a plant or 
stock becomes infected, no cure exists, and thus every effort must be con- 
centrated on preventing spread of the disease. 

And so, in the selection of the groimd for the healthy units or “ nucleus 
stocks,” good isolation has been regarded as the first essential — isolation of 
two dimensions, space and time. For while isolation in itself is by no means 
an infallible guarantee of immunity from infection, it is unquestionably a' 
great safeguard, as apart from the contact-spread ” of Vims X mentioned 
above, it has been shown that the insect vectors of other viruses have a limited 
range of activity. Not only, therefore, has every effort been’ made to have 
the ‘‘ nucleus stocks ” planted as far aw^ay as possible from other potato 
crops, even where these crops are healthy, but so far as possible fields have 
been selected which had been in grass for a period of years. The reason for 
this is that miles of isolation from other crops would be of small avail if 
“ ground keepers ” were suddenly to appear from a potato crop grown in 
the same ground two or three years previously. 

The units are planted among a crop of turnips, the tubers of each variety 
in a plot by themselves. Each plot is separated by 7 or 8 yards of turnips 
from its nearest neighbour in the same drills, and by anything from 20 to ^ 
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40 drills from the adjacent plot across ; several rows of plots general!} occur 
in the same iMd. 

All the later-day ’"aiieties are represented, but not all those in common 
eultivation. For instance the well-known vaiielies, IIp-to-Date^ King 
Edward and Golden l^^onder are absent, the reason being that in the case 
of the two latter a vinis-free plant of eitixer has never so far been founds 
and indeed^ can hardly now exist. The variety King Edward, even where 
no disease is visible to the naked eye, is known to carry a vims disease named 
“ Para-r-riiikle ’’ — perhaps not trahsniissilxle under' normal field conditions 
and Golden Wonder is ahvays found to be infected with one or more 
strains of Mosaic — especially Virus A. Most stocks of Up-to-Date carry a 
latent Vims X witii Virus B also widespread. (Improved stocks of 
this variety, hov/e\Tr, along with several others are grown in isolation 
through the corn dry, and certainly show” up to much adv^'antage, 
when eontrasled with ordinary commercial stocks of an older and unim- 
proved type). On the other hand, a few healthy units of the old popular 
Champion ha\’e been found, their vigour unimpaired by the passage of over 
lialf-a-cciitury. From these, a stock free of ail virus w'as built up and a 
representative plot of it appears here with the rest. 

Most of the vaiieties that came to the front during the past 20 years 
are represented — Kerr’s Pink, Arran Victory, Arran Banner, Arran Pilot, 
Arran Peak, Gladstone^' Dunbar Rover, etc., with others of an earlier date — 
Epicure, British Queen, Majestic, Great Scot. Immunes, naturally, hold the 
chief place, but the noii-immunes, where still in popular demand, are by no 
means neglected. 

During the growing period, and especially in early summer, these plots are 
inspected frequently to make sure that every plant is free from all trace of 
virus disease. Weak and undesirable plants, such as those showing a tendency 
tow^ards ‘‘ bolting,” are at once removed. In some cases to improve 
the stock further, special selections are made from plants with a better 
type of foliage. 

When the few original tubers have been increased by propagation to one 
or two cwts. they are planted out under similar conditions of isolation, etc., 
with a grow'er who has long experience in the raising of certified stocks. 

Sometimes, however, where important varieties are involved, of which no 
similar stocks have previously been distributed over the country, they are 
.retained for a year extra in the plots, for the pui'pose of better and more 
,, inspection. A larger quantity will then be available for distribution 

ra several lots, for care must be taken against the risk of accident 
qjiis might involve the complete loss of the stock and a set- 
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Gradually the increase goes on fro:ii year to year^ firsts from the few 
laboratory-tested units released from the Plant Pathology Department^ 
Albert College, Glasnevin, then on through the nucleus stocks to the 
larger plots planted out in the district, one, two, three years removed, 
all developing in like proportion. The growers selected co-operate well in 
the work, of providing all the facilities required in the grooving of the crop. 
It will be observed too that in this work there is close co-operation between 
the Department of Agriculture and the Plant Pathologists at Albert College. 
Isolation of 100 yards from ail other potatoes is insisted on. A 
field out on lea for a number of years is sought for, as apart from the question 
of groundkeepers ’’ a good rotation is* of the utmost importance to the 
general health of the crop. 

The crops thus grmvn arc named “ Foundation Stocks,” and their produce, 
where finally certified as such, is intended, not for export, nor even for 
indiscriminate distribution locally, but for location in the seed-producing 
districts under the various Co. Committee Special Sdiemes, and the distri- 
bution is supervised by the inspectors of the Department. The produce of 
this foundation stock is termed “ Health Stock ” anti the succeeding crop 
constitutes the certified seed for widespread distribution. 

During the growing period these Foundation Stocks are inspected closely 
at regular intervals, and especially early in the summer. It often happens 
that virus diseases, if present, can be detected more easily when the foliage 
is young and tender (though this is not invariably the case, as much depends 
on the season, and on w^eather conditions). 

But there is a stronger reason why early inspection is desirable, and that is 
to get an infected, or suspected plant, removed at an eaidy stage, to reduce 
the risk of virus spread by contagion. And when, as occasionally happens, 
a plant appears showing even very slight signs of mosaic disease, and where, 
a few years ago, it would have been considered sufficient to remove the in- 
fected plant, it is now essential that every adjacent plant likely to come in 
contact with it be dug out as well. 

It is impassible to indicate the source of a first infection in a stock. It may 
be a lone aphis-borne one, as probably happens when a single plant affected 
with Leaf -Roll is found in an otherwise quite healthy stock, or it may arise 
from a small tuber dropped by crows, but it does occasionally arise. Wh^e 
such is noticed, and the offending plant removed at once, along with al 
adjoining ones, the stock could remain healthy for a long period. This 
applies particularly to the sudden appearance of a plant infected with 
Y-Virus, in say a large field of Arran Banner, When taken out in above 
taanner at an early stage the disease might not re-appear in the same stock 
for years. 
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As regards relatiYC degrees. of health in stocks of the different varieties 
there is still a certain amount of variation to be found. No two varieties 
re-act in the same way to the spread of infection, even if ail the other factors 
isolation, environment, cultivation, etc., were equal as regards parent stocks. 
It must not be assumed, however, that given a few healthy units to begin 
with, and careful attention afterwards, it is a simple matter, in fact, only a 
question of time, to build up scores of acres of any variety with a perfectly 
uniform standard of health, and that every ton of Foundation Stock Seed 
sent out naturally conforms to this standard. It is a simple task to examine 
thoroughly every plant in a nucleus plot, even in the second or third year, 
but when this plot has grown to, say an acre in extent, and there are also 
to be examined many more such acres, each with its 20,000 plants or there- 
aboiits, it is physically impossible to examine each plant with the same minute 
attention to detail as in the initial stages. Indeed, there is not the same 
necessity for such minute examination, as an infection introduced at this 
stage -would cause much less injury to the after life of the stock than if intro- 
duced in the first year or tw^o of propagation. It is claimed, however, 
that the Foundation Stock Seed so built up is of the highest standard attain- 
able under field conditions — 100 per cent, pure, free from all visible symptoms 
of severe mosaic, leaf roll, and other crop reducing diseases. It is, therefore, 
far ahead of ordinary commercial stocks and provides excellent materia! 
for building up and maintaining healthy stocks of seed potatoes for distribu- 
tion throughout the country- 

A quantity of healthy seed of each of the more important varieties, sufficient 
to meet the demands from the Committees of Agriculture for replacement 
stocks, both for the export seed trade and the home market is available 
annually. 

Ahean Pilot has been built up at a rapid rate, and the new stocks are 
very satisfactory. With the constant rene-v^^al from Health Stocks, Virus-Y 
and Simple Mosaic are rare even in good commercial stocks, though a few 
years ago the case was different. 

Areax Banner Health Stock is now spread all over the country, 
especially in the seed districts, and the standard is undoubtedly high. This 
applies even to stocks of this seed, grown for one and two years, in counties 
where infection is widespread. 

Kerb’s Fink had varying fortunes, and until lately it was found very 
difficult to build up an all-round good stock, without Simple Mosaic, sooner 
or later, making its appearance. More success has attended recent efforts, 
until in the season of 1943, a stock of a score of acres had been developed, 
far as could be observed, no plant affected with even Simple 
/Mosaic; (Yirhs X) was present. This is satisfactory, though it can hardly 
’ bihnped'thattihis standard cap be maintained on a wide scale. Apart from this 
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satisfactory stock, a smaller nucleus stock is entering its third year, and this 
has been even more thoroughly tested than any foregoing lot. 

Other varieties, perhaps of less importance at present, but worthy of a 
place, are being built up in like manner. An example is the old variety 
“ Arran Victory ” — with one serious drawback, its bright blue colour— a 
variety unequalled for cropping capacity, of fine cooking qualities, and an 
unrivalled keeper. Such hardy varieties are, not being lost sight of and an 
excellent but limited quantity of Foundation Stock Seed is now available 
for distribution. 

In the light of experience and while the present system of inspection and 
certification of potato crops for seed purposes remains in force, it is most 
unlikely that useful varieties will in future quickly deteriorate or that yields 
will suffer serious reductions through virus diseases, if the opportunity of 
securing a change of healthy seed at regular intervals is availed of. 

Tlie following are particulars of the conditions of certification of crops 
grown in approved districts for the production of certified seed, 

1. The crop must be pure and true to name. A certificate cannot be 
granted if the crop contains any mixture of varieties. 

2. The crop must be vigorous and carefully cultivated. 

3. The crop itself, and all other potatoes grown in the same field, must 
be free from Leaf Roll, and from any form of Streak Disease. 

4. The crop must be free from plants affected with Mosaic Disease where 
it is obvious that the disease is causing a reduction in their yielding 
capacity. 

All plants affected with Black Leg must be dug out before certification. 

6. Rogues must be dug out, not pulled. Where the Inspector finds that 
a rogue plant has been pulled and the tubers left in the ground, a 
certificate will not be granted. 

7. A crop in which ‘‘ ground keepers ” appear will not be certified. 

8. Crops will not be certified if potatoes are grown more often than once 
in four years on the same land. This condition will be rigidly enforced* 

9. Crops will not be inspected where more than four varieties are grown 
on the same farm. In all cases where more than one variety is grown^ 
tlie varieties planted must be from different groups, as given below. 



If two Of more varieties Croin the saijcie groiip are planted a certificate 
will not be granted. 


GROUPS : 

(a) Di Vernon, Catriona. 

(b) Early Rose, Reality of Hebron. 

( 0 ) Boon Early. Epicure, Arran Crest. 

(d) May Queen, Sharpe’s Express, Eclipse, Ninety-foM, Arran 

Pilot, Royal Kidney. 

(e) Duke of York. 

(/) Great Scol, Arran Banner. 

(§) Up-to-date, Field Marshal, President, Arran Cairn, Dunbar 
Standard, Arran Peak. 

(h) Majestic, British Qneen. Abundance, Puritan, Dunbar Rover, 

Boon Star. 

(1) King Edward, Gladstone, Boon Castle, Boon Well, Boon Eire, 

Dunbar Cavalier. 

(j) Arran Victory, Edzell Blue, Garden-filler, Black Skerry. 

(k) Golden ^Yonder, Laxigwoidhy. 

(i) Champion, Invincible. 

(m) Kerr’s Pink, Irish Queen, Red Skin. 

(n) Arran Consul. 

10. Where two or more varieties are grown in the same field a division 
of not less than 9 feet in width, in which any crop other than potatoes 
may be planted, mUvSt be left between the varieties. Where, however, 
the crop is cultivated and raised by spade labour, a space of feet 
between two varieties will suffice. The Department regards observance 
of this precaution as absolutely necessary to ensure that varieties will 
not become mixed when the crop is being raised. 

11. Health Stock Seed will be certified as such only on farms where com- 
mercial stock of the same variety is not grown. 

12. Health Stock Seed must be grown on new land only. 

IS. Crops which contain more than 10 per cent, blanks will not be certified. 
Planting whole tubers minimises blanks. 

In future, certificates issued in respect of inspected crops will be of three 
grades, SS,” A ” and H ” certificates. 

^ ^*^SS ’’ certificate is reserved for crops of the highest standard of health 
' the poduce of which provides the Foundation and Healtfi 
,cropS' as already descibed are built up from laboratory- 
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tested units and are the subject of special supervision and management 
throughout the different stages of development. 

They axe pratically 100 per cent, pure. 

Free from visible symptoms of Leaf Eoii, Mosaic or other crop-reducmg 
viruses and from which Black-Leg and Bolter plants, if present, have 
been removed prior to certification. 

Grown in good isolation. 

The certificate will be issued in respect of the higher grades of ordinary 
commercial crops which are 99.95 per cent, pure, do not contain more than 
1 per cent, virus diseases, free from visible symptoms of Severe Mosaic and 
Leaf RoM, and suitably isolated from unhealthy potato crops. Bolter and 
Black Leg Plants removed prior to certification. The H ” certificate 
crops must be 99.5 per cent, pure, contain not more than 2 per cent. viru& 
diseases and be practically free from Severe Mosaic and Leaf Roll. 

(Received for publication on 20th March, 1944). 
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REPORT OF THE SEED PROPAGATION 
DIVISION, 1943. 

As in previous years the bulk of the barley propagations and other investi- 
gatory work was carried out at the Cereal Station, Ballinacurra, Co. Cork, 
in close coEaboration with Messrs. A. Guinness, Son & Co., Ltd., at whose 
Experimental Makings the malting tests were conducted. The work consisted 
of the usual pure line propagations, large-scale variety, half-drill strip 
and other experiments. 

Pure line propagations of Red Marvel \^"heat and Black Tartary Oats 
were maintained at the Cereal Station and extension plots of Red Marvel 
Wheat, Victory II, and Ardri Oats ^vere grown in ‘the neighbourhood of 
Ballinacurra. 


BARLEY. 

The method adopted in 1929 in the selection of Spratt- Archer 67 No. 3 
was again adopted in the selection of Spratt-Archer 37 No. 3 and Spratt- 
Aicher 37 No. 4. This method consists of sowing five grains from every fifth 
plant of a single line in the preceding year. The pure line is thus composed 
of twenty-five five-grain lines. Each of the other varieties was propagated 
by taking the requisite amount of seed from the single line grown in 1941. 

In addition to the pure lines mentioned above, forty-two single plant 
selections were grown in the New Cage at the Cereal Station, Ballinacurra. 
These were as follows : — 

Spratt-Archer 37/6, Spratt-Archer 37/6 No, 7, Spratt-Archer 37 No. 4 
(five grains from each of tw^enty-five plants). Archer Goldthorpe 4/5/1, 
Spratt-Archer Goldthorpe, Old Irish, Burton Malting, Victory, D.S.K. 
Binder, Plumage Archer, Duck Bill, Hybrid No. IC, Hybrid No. 4A, Hybrid 
No. 4 B.l, Hybrid No. 7, Black Himalayan, Kenia, Neils Fraiichen, Naked 
Barley, Golden Archer 1, Golden Archer 2, Goldberg, Spratt-Archer 37 No. 3 
X Victory 1, Spratt-Archer 37 No. 3 x Victory 2, Glabron, Pearl, Donegal 
six-rowed, July six-rowed, Beavens F, 112, Beavens 49/14/3, B.244, Spratt- 
Archer 37/9 X Golden Archer 2 No. 1, Spratt-Archer 37/9 x Golden i^cher 
2 No. 2, Spratt-Archer 37 No. 3 H.9 x Golden Archer 2 No. Spratt-Archer 
37 No, 3 H.9 X Golden Archer 2 No. I, Spratt-Archer 37 No. 3 H.9 x Hybrid 
4 R.l No. I, Spratt-Archer 37 No. 3 H.9 x Hybrid 4 B.l. No. 2, Maja, 

■ f;,/,Beaven’sA4/12/3. Also the F.l generation of the following new crosses: 

ST, No. 3 X Kenia, Spratt-Archer 87 No. 3 x Spratt, Spratt- 
, .3 X Archer. 
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Garden Field and First Pedigree plots as follows were grown on tiie farm 
of John H. Bennett, Ltd., Ballinacurra : — 

GARDEN PLOTS. 

A number of plots of the variety Spratt- Archer 37 No. 3 for experimental 
purposes, also : — 

Spratt- Archer 37 No. 3 (25 lines). 

Spratt-Archer 37 No. 3 Selection No. 7. 

D.S.K. Binder. 

Golden Archer 2. 

Spratt- Ai'clier 37 No. 3 x Victory 1. 

Spratt-Archer 37 No. 3 x Victory 2. 

July six-row^ed. 

Spratt-Archer 37 No. 3 H,9 x Golden Archer 2 No, 

Spratt-Archer 37 No. 3 H.9 x Golden Archer 2 No. 

Spratt Archer 37 No. 3 H.9 x Golden Archer 2 No. 2, 

Spratt-Archer 37 No. 3 H.9 x Hybrid 4 B.l No. 1. 

Spratt-Archer 37 No. 3 H.9 x Hybrid 4 B.l No. 2, 

Spratt-Archer 87/9 x Golden Archer 2 No. 1. 

Spratt-Archer 37 /9 x Golden Archer 2 No. 2. 

Beaven’s 54/13/3. 

Spratt X Archer F.2. 

FIELD PLOTS. 

Spratt-Archer 37 No. 3. 

D.S.K. Binder. 

K.Spratt- Archer 37 No. 3 x Victory 2. 

Beaven’s 54/12/3. 

Spratt-Archer 37 No. 3 H.9 x Golden Archer 2 No. 

^ 'i'- 

JJ >5 ^ >> 

,1 „ X Hybrid 4 B.l No. 1, 

to >9 ^ 55 >f JJ 

Spratt-Archer 37/9 x Golden Archer 2 No. L 

j> ,, X „ ,5 2 5, 2* 


FIRST PEDIGREE PLOTS. 
Spratt-Archer 37 No. 3 (4 acres), 

D.S.K. Binder (I acre). 

July Six-Rowed (1 acre). 

Spratt-Archer 37/9 x Golden -Archer 2 No. 1 (1 acre) 

55 ^55 ^ 5? 5S 

,s 37 No* 3 H,9 X Hybrid 4 B.l No. 2 (1 acre). 
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Tiie produce of these plots wiE be available in 1944 for further propagation 
and Large Scale Variety Experiments. 

Second Pedigree plots of Spratt- Archer 87 No. 8 were grown under contract 
with the following farmers in the neighbourhood of Ballinacurra : — 

Brh. Sis, 


M. Kellelier, Geragh, Ballinacurra . . . . . . 6 12 

P. McCarthys Castleredmond, Baliinaeurra . . . . 4 - 

R. Barry, Broomfield, Midleton . . . . , . 7 8 

J. O’Reilly, Balliiiabointra, Carrigtwohili . . . . 4 - 

D. Leahy, ‘^Vhiterock, Midleton 7 


Total . . 29 4 


The produce of these plots will be available for distribution as nucleus 
stocks of pedigree seed in the spring of 1944. 

For a number of years the Department has had in operation a scheme 
under which nucleus stocks of Pedigree Spratt- Archer barley are distributed 
each year to members of the Irish Maltsters’ Association and others interested 
ill seed barley distribution. Those w’-ho obtain such stocks undertake to have 
them grown with reliable farmers ; to buy the produce if suitable for seed 
purposes, and distribute it to growers in the following season. Under this 
Scheme 444 barrels of Spratt-Archer 87 No. 8 were distributed to the 
following : — 


Barrels 

Messrs. Minch, Norton & Co., Ltd., Athy . . . . . • 55 

„ „ „ Nenagh . . . . . . 28 

„ „ ,, „ Bagenalstown . . . . 20 

„ „ ,, „ Barracore 15 

„ „ „ „ Stradbally . . . . 20 

„ Beamish & Crawford, Cork . . , . , . . . 5 

„ N. Hardy & Co,, Ltd., 72 Park Street, Dundalk . , 10 

„ P. O’Meara & Sons, Ltd., Thurles . . . , , . . , 15 

„ Cairnes, Ltd., Drogheda . . . . . . . . . . 10 

„ J, Bolger & Co., Ltd., Ferns 10 

„ Birr Maltings, Ltd., Birr 10 

„ F. A. Waller & Co., Ltd., Banagher . . . . . . 15 

„ Geo Read & Co., Ltd., Roscrea . . 15 

„ Joshua Watson & Co., Ltd., Carlow 80 

n ,, » Leighlinbridge .. .. 15 

W. X O’Keefe & Son, Wexford lO 

,,, WiUkius Ltd., TuUamore 65 
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Messrs. 

P. & H, Egan, Ltd., Tullamore 

Barrels 

22 

5? 

J. & A. Tarelton, Ltd., Tullamore 

10 

,s 

R. Gibiiey & Co., Ltd., Portkoighise 

10 

DP 

A. J. M. Reeves, Esq., Athgarvan Maltiiigs, Co. Kildare 

4 

Messrs. 

North Tipperary Maltings, Ltd., Nenagh 

25 

DP 

Latchford & Sons, Ltd., Tralee 

10 

59 

P. J. Roche & Sons, Enniscorthy 

10 

$S 

11. Perry & Sons, Raihdowmey 

10 


Total 

414 


111 addition to the above, the following quantities of seed barley were also 
distributed : — 

BvSiv. Binder. Brls. Sts. 

To the Agricultural School, Athemy, Co. Galway . . 7 8 

JuLT SiX-RoW^ED. 

To the Agricultural School, Athenry ^ Co. Galway . . 10 1 


INSPECTION OF GROWING CROPS FOR SEED PURPOSES. 

In order that those who co-operate in the Scheme for the Distribution of 
Pedigree Spratt-Archer seed iiiiglit have information regarding the suiLabiiity 
of the produce for seed purposes, the Department arranged to have the crops 
which were grown for this purpose inspected by the Agricultural Instructors 
before harvest. For inspection purposes the crops were divided into three 
classes : (1) Crops grown from seed obtained from Ballinacurra in 1948 ; 
(2) Crops grown from seed which "was the produce of seed obtained from 
Ballinacurra in 1942 and (3) Crops grown from Commercial seed of Spratt- 
Archer B7 No. 8. As regards (8) inspections were onl}r made in those eases 
where the maltsters concerned were of opinion that they would not have 
sufficient seed otherwise and so required inspections made of tbi most 
promising crops grown from Commercial stocks. 

A total of 6,917 statute acres was inspected, of which 5,6 i5| acres were 
reported as likely to produce grain suitable for seed purposes if properly 
harvested. Of the 661 acres inspected under category (1) 28| acres or 8.5 
per cent, w^ere rejected because of smut or an undue admixture of wheat, 
oats and other barley. 

In category (2) 4,128 1 acres were inspected and 921 1 acres, or 22.8 per cent., 
were rejected. The rejections were chiefly due to other barleys having been 
sown in the same field, poor crops, smut and the presence of an undue amount 
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of oats and. wheat. Under category {3) 2,127|' acres were inspected and S56 
acres or 16,7 per cent, were rejected for the same causes as in category (2). 

From the number of crops rejected it is apparent that some distributors 
did not take sufficient care in the selection of growers and in having the seed 
properly treated with a fungicidal dressing before it was despatched to growers. 

It is desirable that firms co-operating in this scheme should exercise care in 
selecting growers and in treating the seed with a suitable powder dressing 
before it is despatched to them.‘ ' 


LARGE-SCALE BARLEY VARIETY EXPERIMENTS. 

These experiments were carried out at ten centres in seven counties, one 
in each of Counties Cork, Tipperary, Kilkenny, Kildare and Louth, two in 
Offaly and three in Wexford. The seed used for the experiments was the 
produce of the First Pedigree plots established at the Cereal Station, Ballina- 
curra, Co. Cork, in 1942. The area of the plots throughout was one statute 
acre. All the seed was dressed with xlgrosan powder at the rates of 8 oz, 
per barrel of seed. The three varieties sown at all centres were Spratt- Archer 
37 No. 3, Spratt-Archer 37 No. 3 x Victory 2 and Spratt-Archer 37 No. 3 
H.9 X Hybrid 4 B.l No. 2. 

Sowing conditions were favourable and all plots were sown by the 14th 
April. 

At ail centres the seed germinated well and at the end of May there was a 
good braird on all plots. There was no lodging and all plots showed early 
promise. Wireworm attack was responsible for the poor yields from the 
Birr plots. Quality in most cases was not as good as usual. 

The names and addresses of the growers, the nature of the soil and sub-soil, 
the crops grown in the two previous years and the dates of sowing and harvest- 
ing are set out in Table L In each case the first-mentioned date of harvesting 
was that of the two new varieties. 

In Table II. are set out the weights of grain per statute acre, the commercial 
value of the grain as determined by independent valuers, and the total value 
of the grain including screenings which were valued at 6d. per stone. The 
yalpes thus determined are not those which would have been obtained in the 
'during which the price of barley was fixed at 35/~ per barrel, 
on an arbitrary price range closely related to the fixed 



The results set out in Table II and Table III show that Spratt- Archer 37 
Mo. 3 gave a higher average yield, and grain of lower nitrogen content and was, 
therefore, of better malting quality, than either of the two new varieties. 


TABLE L 

Large-Scale Barley Variety Experiments, 1943. 


Centre 

No. 

Name and Address of Grower 

Description 

of 

Sod 

Previous Crops 

Date 

of 

Sowing 

Date 

of 

Harvesting 

1 

Wm. Tait, Rosteiian, Co, Cork. 

Medituai Loam 
Sub-soil, Shale 

1941 

1942 

Barley ... 
Roots ... 

16th March 

3rd and 7th August 

2 

P. Byrne, Ballygrangans, 

Co. Wexford. 

Sandy Loam 
Sao-soE, Gravel 

1941 

1942 

Barley ... 
Beet ... 

24th „ 

6th 

11th „ 

a 

B. Morris, Tomahurra, 
Eniiiscortiiy, 

Shale Loam 
Subsoil, Shale 

1941 

1942 

Barley ... 
Roots ... 

19tii „ 

8th 

„ 11th „ 

4 

Mrs. Segrave, Diinany, 

Dunieer. 

Strong Loam 
Subsoil, Gravel 

1941 

1942 

Wheat ... 
Swedes 

19th „ 

23rd 

„ 80th „ 

5 

i 

M, Howlett, Rainsgrange, 

1 Wexford. 

1 

Stiff Loam 

Sub-soil, Shale j 

1941 

1942 

Barley ... 
Roots ... 

1 30th „ 

13th 

„ 20tii 

0 ! 

1 

i M. P. MIncIi, Roekfield, Athy. 

Deep Loam 
Sub-soil, Gravel 

1941 

1042 

Barley ... 
Beet ... 

i 11th „ 

9th 

„ 12th „ 


j Win. Mullins, Dumnga House, 
i Goresbndge. 

i 1 

} 

Strong Loam 

Gravel and 
Limestone 

1941 

1542 

Ne'',/ 

Meadow 

1 

Wheat 

1 

25th 

„ Sist „ 

S 

j D. O’Bnen, BdUinazuere, 

, TuHaniore. 

Gravelly Loam 
Sub-soil Limestone 

19 U 
1042 

Oats 

Turnips 

1 6rh April 
j 31st March : 

10th 

„ ISlh „ 

D ' 

I J. Young, Garbally, Bur. 

I j 

Light Loam 
Sub-soil Limestone 

1941 

1942 

Roots ... 
Wheat ... 

1 14th April 

9th 

„ 15th Sept. 

10 i 

1 M. CarroE, BeUeen, Nenagb. ' 

Strong Loam 
Sub-soil Limestone 

1941 

1942 

Barley ... 
Clover ... 

j ISth „ 

1 27th 

„ Mst August 




TABLE II. 

LARGF.-Sciii.E Barley Variety Experiments, 194 S. 
Yield and Valine of Grain per Statute Ache. 


112 



^Screenings valued at 6d. per stone. 



1943 I.AiiciK-ScALE Variety Experiment 



628,8 192. E 13.70 , 338.4 j 627.5 195.1 14.35 360.6 
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TABLE IV. 


Half-Deill Steip Expeeiments, 1943. 


No. 1 EXPERIMENT 


No. 2 EXPERIMENT 


Spratt-Archer 
S7 No. S 
Field Plot 


Spratt-Archer 
B7 No. 3 
Second Pedigree 


Spratt-Archer 
37 No. 3 
First Pedigree 


Spratt-Archer 
37 No. 3 
H.9 X Hybrid 
4 B.l No. 2 



Sts. 

lb. 


sts. 

lb. 


sts. 

lb. 


sts. 

Ik 

a 

2 

12 

B 

8 

6 

0, 

3 

2i 

B 

2 

10 

C 

2 

10 

b 

3 

7 

. c 

3 

0J 

b 

2 

84 

c 

3 

8i 

D 

3 

2k 

c 

3 

5 

B 

2 

11 

E 

3 

7i 

d 

3 

n 

E 

3 

2 

d 

2 

9i 

e 

3 

3 

F 

3 

5 

e 

3 

4 

F 

2 

9 

G 

3 

7 

f 

3 

5 

G 

3 

1 

f 

2 

104 

g 

2 

12 

H 

3 

1 

g 

2 

11 

H 

2 

7 

I 

2 

12 

h 

3 

1 

I 

3 

1 

h 

2 

10 

i 

3 

7 

J 

2 

12 

1 

3 

1 

J 

2 

64 

K 

3 

10 

J 

4 

1 

K 

3 

2i 

j 

2 

9 

k 

3 

n 

L 

3 

9 

k 

3 

24 

L 

2 

H 

M 

3 

m 

1 

3 

8 

M 

3 


I 

2 

9 

m 

3 

6 

N 

3 

iij 

m 

3 

2 

N 

2 

n 

P 

4 

1 

n 

3 


F 

3 

3 

n 

2 

6 

p 

3 

10 

Q 

n 

t» 

7 

P 

3 

2 

Q 

2 

7 

R 

3 

9 

q 

3 

5 

R 

3 

4 

q 

2 

0 

r 

3 

lOi 

s 

3 

71 

r 

3 

14 

s 

2 

04 

T 

3 

n 

s 

3 

n 

T 

3 

-4 

s 

2 

84 

t 

3 

4 

Y 

3 

6 

t 

3 

1 

V 

2 

8 

W 

»3 

6 

V 

3 

6 

W 

3 

4 

V 

2 

10 

w 

3 

2 

X 

2 

12 

w 

3 


X 

2 

7 

Y 

3 

7 

X 

3 

0 

Y 

2 

12 

X 

2 

8 

Total . . 

75 

3 


74 

8 


08 

12 


57 

10 

Average lb. 

47. 

,80 

47.47 

43.82 

80.73 

Average Moisture . . 

17.0% 

17.3% 

17.3% 

17.0% 

’^Average Nitrogen 

1.4,0% 

1.38% 

1.35% 

1.41% 

Average Weight of 












1,000 Corns (grms.) 

34.9 


34.6 



33.0 


35.1 

Helative^altiog 












Quality . . , . 

100.8 

100.0 



100.0 


98.0 


^On dry matter. 
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SMALL SCALE QUANTITATIVE EXPERIMENT, IMS. 

TMs experiment was conducted in the cage at the Cereal Station, Eight 
varieties were sown in a series of randomized blocks, there being fourteen 
replicas of each variety : — 

The varieties included were : — 

Spratt-Archer 37 No. 3. 

Spratt" Archer 37 No. 3. Selection No. 7. 

Maja. 

Beaven’s 54/12/3. 

Spratt-Archer 37 No. 3 H.9 x Golden Archer 2 No. 

53 5J ^ »> I"* 

53 „ X ,5 No. 2. 

„ 37/9 X Golden Archer 2 No. 2. 

The results set out in Table V show that the poor germination of Spratt- 
Archer 37 No. 3 resulted in a yield significantly below the average of the 
experiment. Apart from this the quality of the barley and the resultant 
malt was well up to standard. 

Maja, though highest yielder. had a poor malting quality and makes 
unsuitable malting material. 

Beaven’s 54/12/3 was also significantly above the average in yield and is 
a very promising barley. ? 

Excluding Spratt-Archer 37 No. 3, the last three barleys in the Table have 
yields somewhat below the average but the quality of these barleys is such 
as to merit their further trial, 

Half-Drill Strip Experiments. 

Two of these experiments were carried out on the farm of Messrs. J. H. 
Bennett, Ltd, Each trial consisted of twenty-two stiips of each variety 
under test, a strip being half the width of the corn drill. 

In No. 1 experiment the produce of the 1942 field plot of Spratt-Archer 
37 No. 3 was tested against the produce of the second Pedigree plot of the 
same variety, the object being to ascertain if the younger generation was 
maintaining the desirable qualities of the older generation. To ensure even 
sowing the seed in each half of the com drill was changed over for the sowing 
of the second half of the experiment. In order to maintain the sequence of 
the strips, the machine was driven up the field idle before commencing to 
sow the second half of the experiment. 

The results which are set out in Table IV show that the returns from the 
two generations are very similar. 
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Iii Ko. 2 cxperiinciitj wliicia was coiiducted in tlie same way as No. 1, 
S'liiatt-Arciicr 37 Xo. 3 was tested against Spi*att-Archer 37 No* 3 H.§ x 
Hybrid 4 B.l No. 2. The results, which arc also set out in Table IV^ show 
that Spratt” Archer 37 No. 3 gave significantly higher yield and grain of better 
Malting quality than the other variety. 


TABLE V. 

Small Scale Quantitative Experiment, 1943. 
Average of Fifteen Plots. 



1 

No. 1 
of 

Plants 

! 

No. ; 
of 

Ears i 

Weight 

of 

Plars 

Weight 

of 

Grain 

*Nitro- 

gen 

% 

’^Weight 
of 3,000 
Corns ^ 

Relative 

Malting 

Quality 

.Mjljli . . . . . . 

90.53 

323-06 

grnis. 

322.13 

grins. 

282.44 

1.30 

grms. 1 
.37.0 ' 

00.2 

Heaven's j4/12/4S 

94,73 

277.80 

308.07 

272.0.7 

1.20 

38.2 

100.7 

Spiatt-Arciier 37 Xu. 3 
H.9 X Golden Archer 
2 No. i 

97.73 

288.33 j 

300.07 

204.57 

1.32 

: 

38.0 

100.0 

Sprait-Areher 37/9 x 
Golden Archer 2 No. 2 | 

95.13 j 

280.00 j 

202.22 

259.51 

1 1.25 

1 38.0 ! 

100.0 

Sf>i’nlt “Archer 37 No. 3 
S^eicction No. Vll 

95.73 ! 

273.06 1 

287 . 89 

249.18 

i 1 .2(i 

1 .38. 0 1 

101.1 

Sprat t- Arch (T 37 No. 3 ’ 
H.0 X Golden Archer i 
2 No. 2 

1 

93.00 

207.33 ! 

287.04 

247.29 

t 

i 

s 

; 1.28 

1 

i 

39.0 

1 100.3 

Spratt-Areher 37 No. 3 
H.9 X Golden Archer 
2 No. 1 

94.53 

! 

1 

272.00 ^ 

283.17 

1 

j 240.12 

j 

t 

; 1.32 

37.0 

1 

100.1 

Spratt-Areher 37 No, 3 

84.33 

258.20 

28.J.40 

1 244.52 
! 

j 1.34 

38.2 

100.0 


'^On dry matter. 


OATS. 

Pure Line : — A single plant selection and a garden plot of Black Tartary 
Oats were grown at the Cereal Station in order to retain a Pure Line stock 
of this variety. 


DEPARTMENT’S EXTENSION PLOTS. 

In order to have available stocks of Pedigree seed oats for merchants and 
others interested in the distribution of Pedigree seed, stocks of x4.rdri, Yictory II 
and Potato ( Ardee) oats were grown under agreement with selected farmers in 
the neighbourhood of Ballinacurra. These stocks were grown, harvested and 
threshed under the Department’s supervision. The produce was kiln-dried, 
cleaned and made available for distribution in the spring of 1944. 
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Tlie folowiiig are the iianies and addresses of growers. 

together with the 

acreages and aniounts of seed sown. 




Arde[. 

Aoys 

Rrl,v. 

Sk, 

Mr. Will. Tait, Buckstowm Rostellan 

7 

H 

0 

,, J. Hegarty, BaUinbeg, Rostellan . . 

4 


8 

,, 'P. O’Keeffe, Ardra, Rostellan 

4 

4 

8 

J, B. Barter. Inchiquin, Killeagh 

10 

11 

6 

„ S. Northridge, Ballmacsliney. Midieton . . 

6 

n 

12 

Totals 

31 

S5 

6 

AhcTOEY II. 

^icres 

Brh, 

Sts. 

Wm. Tait, Hermitage, Rostellan . . 

11 

12 

8 

„ M. O’Neill, Elfordstowii, Midieton 

4 

4 

8 

,, R. Scanlon, Geragh, Baliinacurra 

4 

4 

8 

„ R. Barry, Broomfield, Midieton 

T 

8 

— 

Mrs. Bourke, Ballintotas, Midieton 

4| 

5 

— 

TOTAi.S 

30| 

31 

10 

Potato xAkdke. 

Aeres 

Brk. 

Sh. 

Tait, Hermitage, Rostelliiii 

H 

5 


*Tlie seed sown at this centre was obtained at The 
GlasneviB, Dublin. 

Albert 

Agricultural 

College, 


SCHEME FOR THE DISTRIBUTION OF PEDIGREE STOCKS OF 

SEED OATS. 

Uader the Department’s scheme niicieus stocks of Pedigree Victory II 
and Ardri, which were propagated in the Ballinacnrra district in W4i2, were 
distributed to Seed Merchants and others in the spring of 

These Pedigree stocks were supplied to merchants on condition that they 
would undertake to have the seed grown by reliable farmers, to purchase 
the produce, if suitable, and to retain it for seed purposes. In order to 
facilitate merchants, the Department arranged for the inspection by the 
Agricultural Instructors of the growing crops. Reports received at the end 
of the 1943 season indicated that in practically all cases the crops grown 
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from the Pedigree seed were likely to produce grain suitable for seed purposes. 
Consequently^ mercliaiits who participated in this Scheme and who took 
sufficient care in the selection of growers and in the subsequent handling of 
the produce^ have large stocks of high-class home-grown seed oats available 
for sowing in the spring of 1944- 

Uiider the above scheme, foundation stocks of Pedigree seed oats were 
supplied to the following in 1948 : — 


Aedhx. 

The Superintendent, Agricultural School, Athenry, Co. Galway . 

,, ,, Cionakilty, Co. Cork. 

Messrs. M. Kelleher & Sons, Ltd., Tralee, Co. Kerry. 

,, W. Drummond & Sons, Ltd., Dublin. 

Universal Providing Stores, Edenderry. 

„ Latchford & Sons, Ltd., Tralee. 

„ Enniscorthy Co-Op. Agricultural Society, Enniscorthy. 

„ E. Dowley & Sons, Ltd., Carrick-on-Suir, Co. Tipperary 
J. H. Roche & Sons, Ltd., William Street, Limerick. 

„ D. E. Williams, Ltd., Tullamore, Offaly. 

„ Suttons, Ltd., 1, South Mall, Cork. 

.. J. H. Bennett, Ltd., The Maltings, Baliinaciirra. Co, Cork. 

„ C. F. Bellew, Ltd., Drogheda, Co. Louth. 

„ M. Rowan & Co., Ltd., Dublin, 

,, John B. Hopkins & Sons, Ltd., Wicklow. 

.. D. O’Connor, Ltd., Upper William Street, Wicklow. 

„ J, Cunningham, Ballacolla, Leix. 

D. Daly, Earl Street, Mullingar. 

E. & F. McLysaght, Hazelwood, Mallow. 

„ T. McKenzie & Sons, Ltd., Pearse Street, Dublin. 

„ Donaghmore Co-Op. Creamery, Ltd., Ballybrophy, Leix, 

„ Shelburne Co-Op. Creamery, Ltd., Campile, Co. Wexford. 

,, Mitchelstown Co-Op. Agricultural Society, Mitchelstown, Co. Cork, 
„ J. Callaghan & Sons, Glanworth, Co. Cork. 

Mr. J. Fitzgerald, Drumcollogher, Charleville, Co. Cork. 
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Mr. N. P. Cotter, Agricultural Instructor, The Lodge, Roscommon* 
Mr, Arthur J. Cope, Castledermot, Co. Kildare. 

Senator W. J. O’Callaghan, Longuevilie, Mallow. 

Mr. Wm. Bland, Rath House, Poxtarlington. 

Captain H. M. S. Redmond, Popefield, Athy, Co. Kildare. 

Mr. R, LaMffe, Cloon House, Gort, Co. Galway. 

Mr. Wm. Desmond, Coolenagh, Enniskeane, Co. Cork. 


Victory II. 

The Superintendent, Agricultural School, Atbenry, Co. Galway. 

„ * „ Ballyhaise, Co. Cavan. 

„ „ Clonakilty, Co. Cork. 

Messrs. M. Kelleher & Sons, Ltd., Tralee, Co. Kerry. 

„ J. Callaghan & Sons, Ltd., Glanworth, Co. Cork. 

„ H. Good & Co., Ltd., Kinsale, Co. Cork. 

„ J. H. Bennett, Ltd., Ballinacurra, Co. Cork. 

„ McKenzies, Camden Quay, Cork. 

,, Universal Providing Stores, Edenderry, Offaly. 

„ E. Dowley & Sons, Ltd., Carrick-on-Suir, Co. Tipperary. 

„ John P. Hopkins & Sons, Ltd., Wicklow. 

„ E. Morrin & Sons, Ltd., Baltinglass, Co. Wicklow. 

„ D. E. Williams, Ltd., Tullamore, Offaly. 

,, E. Flahavan & Sons, Ltd., Kilnagrange Mills, Kilmacthomas. 

„ F. A. Waller & Co., Ltd., The Makings, Banagher, Offaly. 

„ M. Row^an & Co., Ltd., Dublin. 

,, W* Drummond & Sons, Ltd., Dublin. 

„ Enniscorthy Co-Op. Agricultural Society, Ltd., Enniscorthy. 

„ Shelburne Co-Op, Agricultural Society, Campiie, Co. Wexford. 
Mr. Garrett Byrne. Bree, Ballyhogue, Enniscorthy, Co, Wexford. 

„ T. O’Sullivan, Cloughdiiv, Crookstown, Co. Cork. 

„ D. Daly, Earl Street, Mullingar. 

,, P. S. Murphy, Cloughleafin, Mitchelstown, Co. Cork. 

„ J. Seymour, Monsea, Nenagh, Co. Tipperary. 

,, M, J. Corry, T.D., Sunmount, Glounthane, Co. Cork. 
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Mi\ J. H. Smytiij St. Johnston, Co. Dooega.1. 

„ Win. Duggan, Carrick-oii-Suir, Co. Tipperary. 

Messrs. W. & S. Armstrong, Eimiscorthy, Co. Wexford. 

Mr. J. N. Greene, Kilkea Lodge, Magcney, Co. Kildare. 

Tiie Albert Agricuituiai College co-operated with the Departiiient in the 
working of the foregoing scheme and stocks were distributed as follows : — 


AiiBEI. 

Mr. H. 11. Scanlan, Dublin Street, Baibriggan, Co. Dubiiii. 

„ J. M. Dillon, T.D., Ballaghaderreen, Co. Mayo. 

,, V. Baker, Cloughjorclan, Co. Tipperary. 

Reps. W. J. Burke, 31 Bridge Street, Skibbereen, Co. C’ork. 

Mr, J. P. Higgins, Portland House, Easkey, Co. Sligo. 

„ Patrick Hickey, Faranane House, Murroe, Co. limerick. 

„ ML Tumelty. Creggy, The Pigeons, Athlone. 

„ J. J. Furlong, Littlegraigue, Duncormiek, Co. Wexford. 

„ B. Crombei, Knock. Daingean. Offaly. 

„ F. Aiken, T.D., Saiidyford, Co. Dublin. 

Holy Faith Convent. Glasnevin, Dublin. 

Mr. Jas. Moran. Sheriffstown, Moone, Co. Kildare. 

Messrs. W. Drummond & Sons, Ltd., 58 Dawson Street, Dublin. 
Mr. W. F. Tuthill, Moyglare House, Mayiiooth, Co. Kildare. 

„ T. Caffrey, Coolock House, Coolock, Co. Dublin. 

,, P. Smith, Tunnyduff. Co. Cavan. 

Messrs. M. Rowan & Co., Ltd., 51/52 Capel Street, Dublin. 


Glasnevik Succkss 10. 

Messrs. J. H. Bennett, Ltd., The Maltings, Baliiiiacurra, Co. Cork. 

„ Toradh Teo, 12 Dawson Street, Dublin. 

Mr. L% Kavanagh, Baikinstown, Nurney, Co. Kildare, 

P. Smith, Tunnyduff, Co. Cavan, 
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Potato (AKDa®|. 

The Cereal Stetion, Baliinacurra, Co. Cork. 

Mr. J, M. Billon* T.D.* Baliaghaderreen* Co. Mayo. 
Agricultural School. Athenry, Co. Galway. 


¥ ICTOEY- AeGENTFME. 

Messrs. Toradh Teo* 12 Dawson Street, Dublin. 

Mr. N*. Goiilding, Siirgalstown, Swords, Co. Dublin^ 


Yictoby II. 

The Cereal Station, Ballmacurra, Midleton^ Co. Cork. 


WHEAT. 


Red Maevel. 

The Scheme for the provision of suitable seed for distribution in districts 
where Spring Wheats are usually grown was continued in 194S on lues 
similar to those of previous years and an extension plot of 12 statute acres 
of pedigree Red Marvel Wheat was grown on the farm of Mr. Wm. Tail, 
Hermitage, Rostellan, Co. Cork. The produce of this wheat crop is now 
available for sowing in 1944 and will be distributed to farmers under contract 
through : Messrs. Minch, Norton & Co. 

„ Rowan & Co. 

„ Odium Ltd., 

„ Irish Sugar Beet Growers' Association, 


on condition that the produce of the 1944 crop, if suit " le for seed, will 
be used for further propagation in 1945. 
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Flax. 

At the Cereal Station^ Ballinaciurra, Co. Cork, an extension plot of Redwing 
is being grown and tlie following varieties are being compared for seed 
production : Redwing, Bison, Bnda, Newlands, Argentine, Linseed, Con- 
current, 

Swedes. 

At the Cereal Station, Ballinacurra, Co. Cork, seed stocks are being raised 
from selected roots. 
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FRUIT CROP REPORT, 1943 . 

From the frtiit growers’ point of view the year 1943 will be regarded 
generally as a disappointing one, but more particularly so in the case of the 
tree fruits, such as apples, pears, plums and damsons which nearly every- 
where produced crops considerably below normal. 

The season opened in a very promising manner with apple trees carrying 
plenty of blossom buds which expanded from seven to ten days earlier 
than usual, giving every indication of a bumper yield until the severe weather 
which occurred during May reduced crop prospects to almost negligible 
proportions. In some districts, however, early varieties of apples escaped 
fairly well and gave good returns. 

Strawberries, Gooseberries and Black Currants produced good crops in 
nearly all the important areas, but Raspberry plantations suffered con- 
siderably from gales during May and, as a result, they were scarcely up to 
average production in exposed situations. 


WEATHER CONDITIONS*. 

The weather during January and February was wet and unsettled, but 
temperatures were above normal, resulting in early development of buds. 
Applications of tar-oil sprays was attended by some risk in cases where other 
activities delayed this operation. 

March and April were dry and fine, with the result that fruit blossoming 
was somewhat premature. Severe gales were experienced on the 24th and 
25th April, and colder weather then developed and continued into May, with 
widespread frost between the 9th and Ilth of the Month. Local snow was 
also reported, so that considerable harm was done to the blossoms of the 
tree fruits, which were not then past the danger stage, and it was quite easy 
to forecast by the end of the month that prospects of a satisfactory apple 
crop were very remote. 

Of the summer months July was fine and warm, but June and August 
were, on the whole, unsettled, enabling apple scab to become rampant, 
particularly in unsprayed orchards. 
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From August to November the weather was unsettled, and in most areas 
the apple crop ripened much earlier than usual, so that before the end of 
September, picking was well advanced. Severe gales were experienced 
between the 18tli and 20th of October, but, fortunately, harvesting was weH 
ahead bj this date and little loss occurred. 

In December the weather improved and considerable progress with winter 
spraying was possible. 

Reports indicated that apple scab appeared to be the most troublesome 
of the fungoid diseases, and even in sprayed orchards proved unusually 
difficult to control, while American Gooseberry mildew appeared to have 
been kept in check by routine spraying. Of insect pests Apple Sawfly was 
reported to be on the increase in certain areas and to have caused considerable 
damage to dessert varieties. 
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Table showing in a general way the nature of the yields obtained in 
each county. 


County | 

! 

Gooseberries 

Strawbenies 

t 

1 

Raspbcinesi 

1 

Blacl:- 1 
currants j 

f 

Apples j 

Plums and 
Damsons j 

i 

Ollier Fniits 

i 

C'ARtOW ... 1 

Good ! 

\'’ery good 

i 

Goi.)d 1 

Good 1 

- ™ j 

Bad , 

1 

Below 
average j 

Poijr 

Cavak ... 

Average 

Good 

Average 

Good 

i 

VfT}' bad 1 
( 

1 

Poor j 

Below 

aveiage 

Clare .. 

Light to 
average 

Good 

Average 

Below I 

e average j 

Very bad j 

Poor 1 

! 

Below 

average* 

Cork 

Good 

Average 

Below 

average 

Below i 

average ; 

1 

Very bad | 

1 

Below 1 

average 

’Poor 

Donegal 

Below 

average 

Average 

Good 

Average j 

to good 1 

Veiy bad 

Poor 

Poor 

Dublin . . 

Below 

average 

Very good 

Good 

Below 
average | 

■^'ery bad 

Aveiage 

Average 
to good 

Galway ... 

Good 

Good 

Below 

average 

Beloiv 
average i 

Bad : 



Below 

average 

Poor 

KaRE\ 

Average 
to good 

Good 

Good 

Good to } 

very good | 

Bad 

Pot'r 

Poor 

Kildare 

Below 

average 

Average 

G«>od 

Below i 

average i 

Below- 

average 

Poor 

Poor 

Kilkenny 

Very good 

Good 

Good 

Average j 

Bad 

\’ery bad 

Bad 

Laoighis 

Good 

Average 

Good 

.Vverage | 

‘ 

Bad 

Below 

average 

Average 



Leitrim 

Good 

Good 

Very good 

Average i 

Dad 

Bad 

Bad 

Limerick . .j Very good 

Good 

Guild 

Poor ' 

Bad 

1 

Below 

average 

Avoragf 

Longford 

Average 

Below 

average 

A\eiage 

Very good | 

\'ery bud ! 

FiPliw 

aveiagj 

1 Bad 

1 

Louth 

Below 

average 

Gooii 

Good 

* Average ! 

1 _____ _ __! 

Very bad 

Bad 

Below 

average 

Mayo 

Average 

Above 

average 

Average 

Aveiage | Very bad 

Below 

average 

Average 

Meath 

Good 

Good 

Very good 

Poor 

Bad 

Average 

Below 

average 

Monaghan 

Good 

Good 

Good 

Below 

average 

Very bad 

Bad 

Bad 

Offaly 

Good 

Very good 

Below 

average 

Below 

average 

Veiy bad 

Bad 

Below 

average 

Roscommon 

Below 

average 

Below 

average 

Below 

average 

Poor 

Below 

average 

Bad 

Bad 

Sligo 

Good 

Average 

Good 

Good 

Very bad 

Bad 

Below 

average 

Tiffsrart 

Average 

Good 

Average 
to good 

Above 

average 

Bad 

Below 

avers^e 

Poor 

to average 

Waterford 

Average 

Good 

Average 

Average ' 

Bad 

Below 

average 

Bad 

Westmeath 

Very good 

Very good 

Very good 

Good 

Very bad 

Below 

average 

Bad 

Wexford 

Good 

Good 

Good 

Good 

Very bad 

Bad 

Below 

average 

Wicklow 

Very good 

Very good 

Below 

average 

Good 

Very bad 

Bad 

Average 





NATIONAL EGG-LAYING TEST, 1942-1943 





Bird No. 191 (Pea No. 59, Rhode Island Red), owned by Mrs. E. O’Donnell, Kilbreedy West, Kilmallock, C’o. Limerick, awarded the 
Special Prize for the bird (sitting breed) scoring the highest number of points during the Test. 





Pen No. til {White Wyandotte), owned by IMis. E. Hillis. Cornish, Doohamlet, Castleblayney, Co. Monaghan, which won the Silver Cup* 
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HATIONAL EGG-LAYING TEST, 1942-43. 


The Thirty-first Egg-Laying Test, conducted by the Department of 
Agriculture, was held at the Mimster Institute, Cork, during a period of 
46 weeks, beginning on 1st October, 1942, and ending on 18th August, 1943. 
A total of 85 pens, each consisting of six pullets, having fulfilled the required 
conditions, was accepted and arranged in Sections as follows : — 

Section I.- — ^White Wyandotte . . , . . . . , . . 0 pens 

Section II, — White Wyandotte (confined to holders of Egg 
Distribution (hen or hen and duck) Stations in 
1942) .. .. .. 21 „ 

Section III. — Rhode Island Red 19 „ 

Section IV. — Rhode Island Red (confined to holders of Egg 
Distribution (hen or hen and duck) Stations in 
1942) .. .. 16 „ 

Section V. — Any non-sitting breed . . . . ... . . 10 „ 

Section VI.^ — Any other utility breed . . . . . . . . 15 „ 

Station holders were, as heretofore, allowed to enter a second pen in one of 
the open sections on payment of the requisite entry fee. 

Only pullets which were certified by the Veterinary College, Ballsbridge, 
Dublin, as being non-reactors to the agglutination test for bacillary white 
diarrhoea were accepted. 

Minimum The following were the prescribed minimum weights for the 
Weights* respective breeds : — 


All non-sitting breeds 

8 lb. 

White Wyandotte 

^lh. 

Rhode Island Red 

lb. 

Plymouth Rocks 

5 lb. 

' Sussex , , * * , 

5 lb. 

Any other sitting breed 

5 lb. 
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Eggs were graded as follows : — 

Egg Special Grade*— 2| ozs. and over for the first eight weeks (1st 

Grades. October to 25th November^ inclusive), 2^ ozs. and over throughout 
the remainder of the test. 

First Grade.— A minimum of 1^ ozs. for the first eight weeks 
{1st October to 25th November^ inclusive), and a minimum of 
2 ozs. during the remainder of the test. 

Eggs which weighed less than the weight prescribed for first 
grade were recorded but did not count for scoring purposes. 

System of The system of scoring for the award of prizes was as follows : — 

Scoring. Only special and first-grade eggs were counted for scoring 

purposes. 

{})) The scoring for each egg of these grades was similar 
and as follows : — 

Three (8) points for the first 12 weeks (1st Oct. to 
28rd Dec.). 

Two (2) points for the next 21 weeks (24t:li Dec. to 
9th June). 

Three (8) points for the remaining 10 weeks (10th June 
to 18th August). 

(c) Points were not awarded for eggs defective in colour, 
shape or shell texture, but all such eggs were included 
in the records of production. 

Making no allowance for deaths, the average number of eggs per 
Egg bird was 172.9. The average number of eggs per bird for which 

Yields. a record for the full 46-week period was available was 180.4 (see 

Table II). The corresponding figures in the previous test were 
177.3 and 188.6 respectively. The average production per bird during each 
of the tw'elve periods for each breed is given in Table III. One White 
Wyandotte and one Light Sussex laid only one egg each during the test. 


Egg Size. 


Twenty-three pens produced more than 20 per cent, of eggs 
under first grade. 


The average weight of egg for each of the competing breeds is 
,Egg shown in Table IV, The average weight per dozen eggs for all 

breeds was 25.9 oz., as compared with 26.1 oz. for the previous 
Table ,V are given the number and percentage of the 
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diSereiit grades of eggs for each breed in respect of }>ii*ds which completed 
the full 46- week period. 

Of the 469 birds which completed the fiiE 46-week period^ 90 
Copper or 19,2 per cent, kid 200 or more special and first grade eggs 

Rings. and not more than 20 per cent, under first grade (see Table ¥1). 

Of thesej 76 w*ere leg-banded with numbered sealed copper rings 
(see Table Till). Copper rings w’ere withheld from the following 14 birds 
which were not suitable for breeding purposes 

{ a ) Breed Standard Defects': — 

4 White Wyandotte. 

6 Rhode Island Red. 

2 White Leghorn. 

1 Light Sussex. 

(I?) Constitutional Defects : — 

1 Rhode Island Red. 

A total of 187 birds, representing 29,2 per cent, of the number surviving 
the full period of the test, laid over 169 but less than 200 special and first-grade 
eggs. Birds which laid more than 20 per cent, of eggs under first grade arc 
not included in the foregoing total (see Table VII). 

During the course of the test 41 birds died, representing a 
Mortaiily. mortality of 8.0 per cent., and a decrease of 1.4 per cent, as 

compared with the previous test. The deaths were confined 
to a small proportion of the pens, those occurring in seven being accountable 
for almost 44 per cent, of the total. The distribution of total deaths amongst 
pens was as follows — 

1 pen . . . . . . . . 5 deaths 

1 pen . . . . . . . . S „ 

5 pens . . . . . . . . 2 „ each 

28 pens . . . . . . . . 1 death „ 

In the remaining 55 pens ail birds completed the test. Table IX gives 
particulars of the birds that died and the cause of death in each case. 
Analysis of the causes of death shows that, as in previous tests, peritonitis 
and oviduct itis were responsible for a high proportion ot the mortality. 
Tuberculosis, the incidence of which has been very low in recent years, was 
again the cause of a small number of deaths. 

At the conclusion of the test the birds were submitted to the 
B.W.D. Test, agglutination test for bacillary white diarrhcm, and there were 

no reactors. 
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For the first' time in the series of tests the rations consisted solely 
Feeding* of home-prod need foods. The system of feeding was similar 
to that in previous tests. The birds were fed three times daily. 
The morning feed consisted of half the grain ration given as scratch feed 
in the litter ; the mid-day feed of wet mash, and the evening feed of the 
remainder of the grain ration fed in troughs. Dry mash was fed ad lih, and 
was made up to the following formula : — 

4| parts by weight Barley Meal. 

„ 5 , Rolled Oats. 

1 part Grass Meal. 

1 ,, „ Fish Meal. 

The wet mash consisted of equal parts by weight of the dry mash and 
boiled potatoes. Tlie morning grain feed was oats and the evening feed 
w^as made up of two parts oats and one part barley. Cabbage, kale, turnips 
and mangels were fed during winter and spring. Limestone grit w^as allowed 
ad lib. 

The following quantities of foods were consumed : — 

Mixed Meals . . . . . . ^3,422 lb. 

Potatoes . . . . . . 10,080 ,, 

Grain . . . . . . . . 20,972 „ 

Limestone Grit . . . . 1,344 „ 

NOTES ON COMPETING BREEDS. 

WHITE WYANDOTTE. 

Wilh the exception of two of the twenty-seven pens the birds 
Sections were t 3 "pical 5 well-developed and free from faults. Many of 

I and IL them were slow in coining into lay and consequently the winter 

procliiction was low. IVIiile the egg-yield for the whole period 
reached a iahly satisfactory level it was not up to that of the previous test, 
but egg si2e and quality were good. Mortality was lower than in the previous 
test. The pen (No. 31) in Section II which won the silver cup was owned 
by Mrs. E. Hillis, Cornish, DoohUnilet, Castleblayiiey. This owner is to be 
congi^atuiated on the distinction of breeding for two years in succession 
the best pern in the test. 

RHODE ISLAND RED. 

The thirty-five pens generally were composed of birds of 
Sections e^mclleiit colour, type and size. Under-developed birds and 
III and I¥. some which developed breed defects were, however, included in 
a few pens. Egg production reached a high level and egg size 
'satisfactory, but some individual birds produced defective eggs* 
than in the previous test. 
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ANY NON-SITTING BREED. 

The majority of the ten pens was made up of well-developed 
Section ¥. birds of good quality. One pen was very backv^ard on arrival 
and took a long time to come into full production. A few 
pens included undersized birds. The egg-yield v/as lower than in the previous 
testj but egg size and qualit}" were good. The health of the birds was very 
satisfactoiyn 


ANY OTHER UTILITY BREED. 

This Section comprised eleven pens of Light Sussex and twu 
Section VL pens of Buff Plymouth Rocks'. The Light Sussex birds, gener- 
ally, were not of satisfactoiy quality, but a few good pens 
were included. Many birds were undersized and immature on arrival and 
the production during the test was low. The egg size in a number of the 
pens was not iip to standaid, but the egg quality and the health of the birds 
were good. The Buff Plymouth Rocks w'ere of fair quality but those in one 
pen w^ere small and immature on arrival. Production wus poor hut egg size 
and quality were up to standard. 

CONCLUSION. 

The results of the test w'ere Ciuite satisfactory having regard to the pre- 
vailing conditions. The health of the birds w’as very good. The level of 
production, particularly in Sections III and IV, w^as w^ell up to the standards 
of previous tests. It is obvious, therefore, that satisfactory results can be 
secured from the sole use of lioine-prodiiced foods. The low egg yield in the 
early months mis due to the under-development and iiiimatiirity of a number 
of birds on arrival for the test. Under the newly adopted method of scoring 
as indicated on page 4, it is important that birds sent to the test should have 
started to lay, or at least be at the point of production, at the commencement 
of the test. 
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Table I. 

The following Table shows the egg production for each of the thirty»oiie 
tests held since 1912-13 


Fort.y-eigM weeks ended 


No. of 
Birds 

No. of 
Eggs 
Laid 

Average 

Number 

per 

Bird 

31st Aug., 1913 



818 

38,109 

120.1 

„ 1914 


. . 

282 

30,216 

130.0 

„ 1915 



264 

30,764 

150.6 

„ 1916 



294 

40,830 

160.5 

isn 



210 

36,660 

174.6 

„ 1918 



210 

36,106 

171.0 

„ 1919 



306 

55,124 

180,0 

„ 1920 


. . 

354 

65,840 

186.0 

„ 1921 



288 

51,584 

170.0 

9th Sept., 1922 



342 

63,518 

185.7 

16th „ 1923 



198 

38,519 

194.5 

ISth „ 1924 



842 

61,144 

178.8 

ISth „ 1925 


• • 

348 

63,755 

183.2 

ISth „ 1920 


.. 

342 

^ 65,137 

, 190.4 

16th „ 1927 


• * 1 

, 402 

93,012 

100.0 

16th 1928 



! .510 

95,226 

186.7 

16th „ 1929 



; 540 

101,820 

1 188.6 

16th „ 1930 


.. 

588 

100,752 1 

1 171.3 

16lh „ 1931 



; 588 

i 111,180 ! 

1 189.1 

15th „ 1932 



! 600 

111,086 

186.6 

12th „ 1933 



^ 606 

113,047 

f 186,5 

10th 1934 



606 

112,177 

185.1 

7th 198S 



702 

! 131,384 

i 187,1 

8rd „ 1936 



702 

* 130,940 

j 186.5 

Forty-six weeks ended 
18th Aug., 1937 



708 

I 

1 125,621 

177.4 

18th „ 1938 



678 

126,143 

186.1 

18th „ 1989 



708 

133,306 

188.3 

mh „ 1940 



672 

121,250 

180.4 

18th „ 1941 



i 642 

114,617 

178.5 

18th „ 1942 



! 438 

77,640 

177.3 

18th „ 1943 



1 510 

1 

88,167 

172.9 


It should be noted that the figures given in Table I above are based on the 
total number of birds competing, no allowance having been made in respect 
of deaths. 


Taking the birds which died during the 1942-43 test into account only up 
to the date of death, the average number of birds for the whole period was 
495.4 and the average number of eggs per bird 178.0. 
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Table II. 

Average Egg Yield for each Breed. 


Breed 

j Number 
: of Birds 
f for foil 

1 period 

Number 
of Eggs 
Laid 

Average 
Number 
of Eggs 
per Bird 

Grade Averages per Bird 

1 ! 

t 

Special , 

i 

1 

First ' 

Under 

First 

WMte Wyandotte 

1 

151 

26,458 

175.2 

i 

Sl.O j 

1 

75.0 1 

18,6 

Rhode Island Red 

189 

36,040 

190.7 

7l . ti ( 

93.0 

26,4 

White Legliorn 

. . j 55 

: 10.002 

181.9 

70.8 ! 

94.. 3 

17.3 

Light Sussex: 

. .1 63 

i 10,502 

160.7 

53.7 : 

SO. 9 

32,1 

Buff Rock 

. .i 11 

i 1,019 

! 

147.2 

1 91.2 i 

51.9 ! 

i 

4,1 

Ail Breeds . . 

, . i 4t?0 

1 

i 

j 84,010 

1 

! 180.4 

j 

1 ; 

1 

! 

85.0 j 

' 23.0 


Table III. 

Average Egg Y^ield per Bird during each of the Twelve Periods. 


Bkitc 

Xumber 

of 

Birds 
for full 
period 

a 1 

o 

4 1 

O 

•o i 

<M ! 

1 ! 
2 ! 

©1 i 

2 1 

Cl j 
Cl j 

! 

=? 1 

o ; 

; 

Dec. 21-j3iri 20 

I- 

yH 

It 

1— 1 

Cl 

d 

rt 

1 

X 

HI 

,n 

1 

00 

tH 

U 

7. 1 

»o 

5.1 

< 

cs 

c 

3 

T 

$ 

June 10 -July 7 

■Tjf 

to 

4 

30 

S3 

CO 

r-( 

bJ) 

1 

1 

Aver- 

age 

for 

fuH 

period 

White Wvandotte 

151 

8,7 

13,2 

13.2 

14.1 

16.4 

18.3 

20.1 

!8.2 

16.8 

15.2 

14.0 

7,0 

175.2 

Rhode Islaud Red 

189 ! 

0.9 

12,0 

14.8 

16.2 

18.0 

19.1! 

22.3 

21.3 

19.5 

17.5 

15.8 

7.3 

190.7 

White Leghorn 

55 

6,5 

10.4 

10.5 

13.8 

18.4 

18.8 

21. b 

20.9 

20.1 

17,8 

16,2 

6.9, 

181.9 

Light Sussex 

m \ 

6.0 

lO.S 

13.0 

13.5 

17.1 

18.3 

21.0 

17.0 

16.1 

14.1 

13.4 

5.5! 

166.7 

Buff Rock 

Ji 

5,5 

8.7 

11.7 

14.5 

16.5 

18.6 

18,2 

14 4 

12.5 

11,7 

8.9 

6.0: 

147,2 

All Breeds . , 

480 

7,3 

11 9; 

13,4 

14.8 

17.4 

18.7 

21.3 

19,61 

18.1 

16.2 

14.8 

6,9 

180.4 


K 
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Table IV. 

Average Weight of Egg for each Breed. 


Beeed 

Total 

Number of 
Eggs Laid 

Total 
Weight of 
Eggs 

Average 
Weight of' 

Egg 

1 

Average 

1 Weight 

per Dozen 



lb. oz. dr. 

OZ. 

df. \ 

oz. 

WMte Wyandotte 

27,68S 

3,779 5 1 

2 

3 

20.2 

Rhode Island Red 


5,029 10 1 

2 

2 

25.8 

White Legliom 

10,504 

1,416 12 11 

2 

3 ' 

25.9 

Light Sussex . . 

10,888 

1,441 13 4 

2 

2 

25.4 

Buff Rock 

1,654 

234 5 7 

2 

4 

27.2 

A1 Breeds 

88,107 

11,901 14 8 

2 

3 

25.9 


Table V. 

Number and Percentage of Special, Fhst and under First Grade Eggs for 
each Breed in respect of Birds which completed the full 46-week Period. 


Beeejd 

Eggs Laid 

Percent 

VGE DiSTR 

IBUTION 

Special 

Grade 

First 

Grade 

Under 

First 

Grade 

Special 

Grade 

First 

Grade 

Under 

First 

Grade 

White Wyandotte 

Rhode Island Red 

White Legliotn 

Light Sussex 

Btttt Rock 

12,228 

13,468 

3,808 

3,388 

1,003 

11,415 

17,587 

5,184 

5,094 

571 

2,810 

4,985 

950 

2,025 

45 

0/ 

/o 

40.2 
37.4 
38.7 

32.2 
02.0 

0/ 

/o 

43.2 

48.8 : 

51.8 
48.5 

35.2 

% 

10.6 

13.8 

9.5 

19.3 

2.8 


33,950 

39,851 

10,815 

40.1 

47.1 

12.8 
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Table VI. 

Number and Percentage of Birds which, laid 200 Special and First Grade 
Eggs or over, and not more than twenty per cent under First Grade. 


Beeed 

Number 

of 

Birds 
for full 
Feiiod 

Number of 
Birds 

which laid 200 
Special and 

First Grade Eggs 
• or over 

Percentage 

White Wyandotte . . 



151 

28 

0/ 

/o 

18.5 

Rhode Island Red . . 



189 

48 

25.4 

WMte Leghorn 



55 

9 

16.4 

Light Sussex 



C3 

4 

6.3 

BiSf Rock 



11 

1 

0.1 

Ali Breeds .. 

*• 


469 

1 

90 

19.2 


Table VII. 

Number and Percentage of Birds which laid over 169 but less than 200 
Special and First Grade Eggs and not more than 20 per cent, under First 
Grade. The figures are based on the number of birds which completed 

the Test. 


Bkeeb 

Number 

of 

Birds 

Percentage 

Wliite Wyandotte 

42 

% 

2T.8 

Riiode Island Red . . . , , , . . 

55 

29.1 

W''Hte Leghorn . , . . . . ' . . 

24 

43. 6 

Light Sussex 

14 

22.2 

Buff Rock 

2 

18.2 

All Breeds 

187 

29.2 
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Table VIII. 

Egg Records of Birds which were awarded Copper Rings. 


White Wyandotte (24 Birds}. 


j 


1 

Number i 
of 

Sealed j 
Copper i 
Ring i 


Eggs Laib 

j 

j 


Fen ; 

Number i 

Bird 

Number | 

1 

Special ' 
Grade ’ 

1 

First ! 
Grade | 

Under ! 
First 1 
Grade ! 

! 

Total 

Name and Address of 
Owner 

2 

8 1 

i 

2442 : 

131 ' 

• i 

! 

7G ' 

! 

. ! 

i 

209 

llrs. M. 0. Roberts, 

i 

10 ‘ 

2443 

100 , 

104 

2 i 

212 

ijakcmount. 


12 

2444 

38 i 

174 

37 

249 

! 

Glanmire, 

Co* Cork. 


15 

2445 

100 

43 


209 

Sister-m-Cbarge, 

St. Martha’s College, 
Navan, 

Co. .Meath. 

(1 

;I2 ' 

2440 

w 

lu; 

J5 

220 

Mrs. J. 11. Boyd, 

The Reclory, 

Killaloe, 

Co. Clare. 

Cl ^ 

404 i 

2447 ! 

120 

105 

5 ! 

23(; 

Mrs. E. Iliiiis, 

1 

405 ' 

2448 

79 

102 

15 

250 

CitrniHh, 

Dooliainlct, 

Castieblayney, 








Co. Monaghan. 

32 ! 

43 

i 

i 

2449 

102 

1 

j 

119 

12 

233 

i 

Mrs. !3»l. Gammons, 
Lad\Taih, 

: Wilkinstown, 

1 Navan, 

Co. Meath. 

33 ‘ 

49 

2450 

i 

291 ' 

! ; 

^ 14 

! 

2 

i 1 

1 i 

( ; 

J 207 

1 

1 

airs. D. Heaverio, 

Cortoon, 

Brownsgrove, 

! Tiiam, 

1 Co. Galway. 

» 

34 : 

1 

50 1 

i 

2451 

00 

i 

! 

! 155 

1 

8 : 

1 

1 223 

! 

! Mrs. Bl. F* Bailey, 
i Shanavaiighy, 

Bailacoila, 

Laoighis. 




I 

1 

j 

i 

j 

72 

2452 

159 

! 50 

! 
i 

j 4 

1 

1 

1 213 

Mrs. R. B. Eadie, 

The Poplars, 

1 Beaufort, 

Co. Kerry. 

38 j 

74 

2453 

: i 

i 

f ) 

100 1 

40 

1 

1 " 

! 

' 202 

1 

i 

Mrs. M. O. Roberts, 

1 Lahernoiint, 

Glamiiire, 

Co. Cork. 

44 

. 103 

2454 

207 i 

4 



211 

Mr. IV. Barron, 


104 

2455 

175 

34 

2 

211 

Woodview,” 


, , 108 

2456 

1 

156 

54 

17 

227 

Gortrush, 

Piltowu, 

Co. Kilkt'imy 
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Number 

of 

Sealed 

Copper 

Ring 


Eggs Laid 

1 


Pen 

Number 

Bird 

Number 

Special 

Grade 

First 

Grade 

Under 

First 

Grade 

1 

Total 1 

i 

Name and Address or 

OWNEll 

45 

no 

2457 

178 

22 

3 

j 

203 

Mrs. B. Martin, 

Corglass, 

Kingscourt, 

Co. Cavan. 

46 

115 

2458 

195 

25 

— 

220 

Mrs. K. F. Graliam, 


118 

2459 

197 

18 

1 • 

216 

Ballagh Lodge^ 


119 

2460 

182 

41 


223 

Donadca, 

Co. Kildare. 

47 

125 

2401 

195 

8 


203 

Miss M. O’Keeffe, 
Ballybooden, 
Knocktopher, 

Co. Kilkenny. 

49 

1S8 * 

1 

2402 , 

2 

203 

! 

15 

220 

Mrs. J. O’Coonelk 

Atligoc, 

Straffan F.O.. 

(Co. Dublin). 

50 

148 

! 

2463 

149 

55 

i 

3 

207 

Blrs. C. Towey, 

Silverfield, 

1 Lisaciil, 

Ballaghadcrreen , 
Co. Roscommoia. 

51 

145 

2464 

188 

25 

1 

1 

214 

Mrs. E. M. J. Condron, 
Knocktemple, 

Virginia, 

Co. Cavan. 

52 

158 

2465 

218 

1 


219 

Mrs. E. Kennedy, 

Ballyroe, 

Fresbford, 

Co. Kilkenny. 


Rhode Island Red (41 Birds). 




1 

Number 

of 

scaled 

Copper 

Ring 


Eggs Laid 



Pen ’ 
Number 

Bird 
NAmber , 

Special 

Grade 

First 

Grade 

Under 

First 

Grade 

Total 

Name and Address of 
Owner 

58 ^ 

] 

159 

2466 : 

65 

145 

2 

212 

Mrs. K. Sammon, 
Caitigaborig, 

Lorrba, 

Birr, 

Offaly. 

58 1 

182 , 

2467 

42 

184 

6 

! 232 

Miss M. O’Donovan, 

i 

1 

184 j 

2468 

128 

78 

1 

202 

Dromore, 

Villierstown, 

Cappoquin, 

Co. Waterford. 
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1 

! 

j 

Number 

of 


Eggs Laid 



Pen 

Naniber 

Bird i 
Number j 

Sealed 

Copper 

Hiog 

Special 

Grade 

First 

Grade 

Under ! 
First 1 
Grade j 

Total 

Narie and Address of 
Owner 

59 

1 ISS 

24G9 

1 

192 ; 

2S 

2 

1 222 

Mrs. E. O’Doneell, 


1 189 

2170 

20 

: 203 1 

10 

i 283 

Kiibreedv West, 


j 190 1 

2471 

134 

95 

i ’ 

1 232 

Kilmallock, 


1 191 1 

! 1 

2472 

151 

97 

i ^ 

j 250 

Co. Limerick. 

62 

1 1 

! 205 j 

2473 

157 

1 

44 ! 

1 

1 

I 

1 

1 202 
! 

i 

Miss M. Keane, 
lUllurin, 

Wexford. 

63 

1 211 

2474 

218 

9 

1 

j 227 

Mr. W. Murphy, 


j 214 

2475 

166 

01 

1 2 

1 229 
i 

Skeeter Park, 
Cleariestown, 


1. 

1 

! 

! 




1 

Co. Wexford. 


1 j 

64 217 2476 111 95 | 6 : 212 Mrs. K. Cuddihy, 

! j . Hillside P.F., 

; ! ! ! Gleimiore, 


Co. Kilkenny. 


65 ! 228 i 

1 

i 

2477 

179 ! 

! 

49 I 

1 

i 



! 

i 

j 

228 

airs. A. M. Lynch, 

Athgoc Villa, 

SfcralTan, 

{Co. Dublin). 

66 j 230 : 

i 

2478 

44, ! 

1 

( 

169 j 

j 

15 [ 

( 

228 

airs. K. Earl, 

Grants town House, 

1 j 


< 

i 

i 

1 

i 


Waterford, 

68 i 243 1 

2479 

194 1 

20 

— j 

214 

Mr. M. FitKgibbon, 

244 1 

2480 

44 i 

173 

4 * 

221 

Gurrane, 

245 j 

2481 

126 i 

76 

2 * 

204 

Kilmeedy, 

1 


I 

1 

i 

i 


Co, Limerick. 

72 261 

2482 

54 

156 

13 

223 

Mrs. N. O’Sullivan, 

263 

2483 

9 1 

205 

26 

240 

Hill View, 

Baiidon, 





i 


Co. Cork. 

74 j 271 
! 

I 

1 -1 

2484 

i 

; i 

51 

i ! 

1 ; 

154 

1 

8 

213 

Mrs, K. Sammon, 
Carrigahorig, 

Lorrha, 

Birr, 

Offaly. 

75 1 279 

2485 

1 68 

146 

2 

216 

Mrs. E, McDonnell, 

Emila,, , 

Bailyferriter, 

Dingle, 


i 





Co. Keriy, 

76 284 

2486 

65 

150 

2 

217 

Miss C. Mealiff, 

285 

2487 

34 

167 

5 

206 

Balllnamona House, 
Tullamore, 







Offaly. 

78 297 

2488 

99 

113 

1 

213 

Mrs. L. Hayes, 

... . 

J:;;:- 

2489 

207 

6 


213 

Walshestown, 

Castlemahon, 

Newcastle West, 
Co. Limericfc. 





1 





s 




Number 

of 


Eggs Laid 

^ 1 



Pen 

Mumber 

Bird 

Number 

Sealed 

Copper 

Ring 

Special 

Grade 

First 

Grade 

Under 

First 

Grade 

Total 

Name and Addbess of 

OWNEB 

80 

307 

308 
310 
312 

2490 

2491 

2492 

2493 

199 

23 

108 

51 

33 

180 

108 

149 

2 

18 

O 

tJ 

IS 

234 

221 

214 

218 

Miss M. O’Donovao, 

Dromore, 

Villierstowiij 

CappoquiOs 

Co. Waterford, 

81 

313 

316 

2491 

2495 

71 

202 

142 

6 

8 

— ^ 

221 

208 

Mrs. E. O’DonneH, 

Kilbrcedy West, 
Kilmallock, 

Co. Limerick. 

82 

319 

320 

2496 

2497 

83 

228 

122 

24 

3 

1 

208 

253 

Mrs. E. Hammerslcy, 
Ashvale, 

Lattin, 

Tipperary. 

8S 

328 

2498 

57 

146 

15 

218 

Mr. W. Murphy, 

Skeetcr Park, 
Clcariestown, 

Co. Wexford. 

84 

331 

332 

2499 

2500 

157 

85 

45 

183 

3 

14 

205 

232 

Miss J. Weston, 

Ballymad rough, 
Donabate, 

Co. Uiiblin. 

102 

343 

2501 

42 

172 

14 

228 

Mrs. K. M. O’Flynn, 
ProluiTst House, 

Milford, 

Charlevlile, 

Co. Cork. 

103 

353 

2502 

78 

159 

3 

240 

Mrs. S. Collier, 

Boggon, 

Kilbride, 

Tullow, 

Co. Carlow. 

104 

357 

300 

2504 

2505 

56 

80 

144 

140 

2 

2 

202 

228 

Mrs. M. Browne, 

Ballybane, 

Firies, 

Co. Kerry. 

105 

362 

364 

2506 

2507 

87 

46 

i 

133 

179 

0 

220 

231 

Mrs. J. McCarthy, 

Caherelly Castle, 

Grange, 

Kilmallock, 

Co. Limeriek. 


White Leghoen (7 Birds). 




Number 

of 


Eggs Laid 

1 { 



Pea 

Number 

Bird 

Number 

Sealed 

Copper 

Ring 

Special 

Grade 

First 

Grade 

Under 

First 

Grade 

Total 

Name and Abdbess of 
OWNEB 

80 

482 

48S 

. 1812 
1818 

"75 

31 

129 

199 

2 

6 

206 

236 

Mrs. M. O’Shea, 

Fairantane, 

Castlcgregory^ 

Co. Kerry. 
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1 

i 

Number i 


Eggs 

Laid 



Pea 

Number 

Bird 1 

Number j 

' 

J 

Sealed i 
Copper 
Ring 

Special 

Grade 

First 

Grade 

Under 

First 

Grade 

Total 

Name akd Address of 
Owner 

SO 

487 1 

I 

1814 

47 

153 

13 



213 

Miss A, FilzgeraM, 

Ardgoul, 

RatUkeale, 

Co. Limerick, 

m 

‘ 500 1 

■ 

1 

■j ! 

1815 

13B 

' 75 

! 

! ... - 

211 

j - 

Mrs. F. E. Hanbidge, 
Blackxatli, 

Baliytore, 

Co. Kildare. 

m 

! 510 : 

i 

■ I 

1816 

1 

1 , , .. 

j 139 

i 

: 85 

J 

j 

1 ^ 

i 

1 

1 325 

i 

! Sister-in-Charge, 

St. Martha’s Colege, 

! Navaoj 

1 Co. Meath. 

m 

' 515 

S 1817 

! 

I 

! 199 

6 


j 205 

I 

i 

1 

1 Sister-in-Clwge, 

R.D.E. School, 

Swinford, 

i Co. Mayo. 

m 

521 

If 

! 1818 
j 

1 101 

i 

J 90 

i 

’ 1 

1 

; 201 

\ 

! 

i Mrs. M. Walsh, 
j Wardstowii, 

: Athboy. 

; Co. Meath. 




Light Sussex (S Birds). 




Niimber 

of 

Sealed 

Copper 

Ring 


Kogs 

Laid 



Fen 

Kumber 

BM 

Number 

Special 

Grade 

First 

Grade 

Under 

Fkst 

Grade 

Total 

Name and Address of 
Owner 

115 

1 

2508 

i 

I 

170 

] 

52 

1 

i ; 

1 

1 

1 

220 

Mrs. A. Murphy, 

Briifcas, 

laisiioge, 

Thoniastown, 

Co. Kilkenny. 

IIG 

ST6 1 

2509 

m 

154 ! 

26 

220 

Mrs. J. Hely-HutcMnson, 


m 

2510 

14 

' i 

i 

180 

14 

214 

Lissen Hail, 
f Swords, 

Co. Dublin. 


Ruff Hock (1 Bird). 



i 

Number ^ 
of 

Sealed 

Copper 

Bing 

Eggs Laid 


- 

Fen j 
Number 

i 

Bird 
Number ; 

Special ; 
Grade 

First 

Grade 

Under 

First 

Grade 

Total 

Name and Address of 
Owner 

118 

889 

2511 

170 1 

35 


214 

Mrs. A. Coleman, 
Baltyculien House, 
Groom, 

•Oo. Lim^ick. 
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Tabjle IX. 


Results of post-mortem examinatioDS performed by tlie Veterinary College. 


Date 

of 

Death 

Number 

of 

Bird 

Number ! 
of [ 
Pen j 

! 

Breed 

Result of Post-inortein Examination 

1942 
Oct. 29 

79 

39 

WMte Wyandotte 

Peritonitis and oopheritis- 

Nov. 2 

303 

79 

Rhode Island Red 

Neuxo-lympliomatosis. 


187 

59 1 

Rhode Island Red 

Tumours (Sarcomata). 

Dec. 12 

292 

77 i 

Rhode Island Red 

Obstruction of the trachea. 

„ 21 

294 j 

77 

Rhode Island Red i 

Enteritis. 

28 

167 j 

54 

Rhode Island Red i 

Uleeration of the proventriculus. 

1943 
Jan. 7 

i 

1 

229 

1 

66 

Rhode Island Red i 

Leukfcmia. 

Mar. 2 

134 

49 

White Wyandotte 

Peritonitis. 

„ 3 

532 

97 

White Leghorn 

Xeuro-iymphoiiiatosis. 

„ 12 

137 

49 

White Wyandotte 

Enteritis. 

„ 18 

289 

77 

Rhode Isiand Red 

Tuberculosis. 

„ 20 
April 12 

293 

77 

Rhode Isiand Red 

lyorra infestation. 

370 

115 

Light Sussex 

O'viductitis and peritonitis. 

„ 12 

166 

54 

Rhode Island Red 

Vent gleet. 

» 15 

291 

77 

Rhode Island Red 

Rupture of a fatty liver. 

16 

48 

32 

Willie IVyandotte 

Chronic mfiamniation of the gizzard. 

,, 27 

248 

69 

Rhode Island Red 

gleet. 

27 

252 

69 

Rhode Island Red 

N euro-lyinphomatofci'^. 

» 29 

350 

103 

Rhode Island Red 

Peritonitis. 

May 3 

197 

60 

Rhode Island Red 

1 Capiliaria infestation. 

,, 6 

330 

1 83 I 

Rhode Island Red 

1 Intlainmatloii of the heart valves and 

„ 38 

520 ' 

i 

95 

White Leghorn 

j ovary. 

Peritonitis. 

„ 19 

477 

114 

Light Sussex 

Oviductitis and peritonitis. 

22 

6 

30 

White Wyandotte 

Oviductitis and peritonitis. 

„ 24 

387 

118 

Buff Rock 

Tuberculosis and fatty ruptured liver. 

24 

149 

51 

While W^yandotte 

Peritonitis and oviductitis. 

,, 27 

186 

58 

Rhode Island Red 

Tuberculosis. 

June 15 

87 

i 40 

WMte Wyandotte 

Perltomiis, 

„ 15 

July 5 

301 

1 105 

Rhode Island Red 

Tuberculosis. 

311 

1 80 

Rhode Island Red 

Rupture of tubercular liver. 

7 

526 

1 96 

Wliite Leghorn 

) Peritonitis, 

10 

531 

i 97 

Wliite Leghorn 

! Lymphomatosis of the ovary and heart. 

M 12 

35 

1 6 

WMte IVyandotte 

I Rupture of a fatty liver. 

„ 12 

64 

35 

WMte Wyandotte 

I Peritonitis and tapeworm infestation. 

» 16 

46 

32 

White "Wyandotte 

j Peritonitis. 

„ 20 

309 

80 

Rhode Island Red 

1 Leukaemia and peritonitis. 

„ 22 

278 

75 

Rhode Island Red 

Peritonitis. 

„ 29 

249 

69 

Rhode Island Red 

Neuro-lymphomatosis. 

Aug. 3 

14 

3 

White Wyandotte 

Oviductitis, peritonitis and tapewonn 

5 

429 

106 

j Light Sussex 

infestation. 

Peritonitis. 

,, 10 

636 

98 

i White Leghorn 

1 

Roup and tapeworm infestation, 
i 
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Table X. 


Number and Percentage of Deaths for each Breed. 


Breed 

Number 
of Birds 
Penned 

Number 

of 

Deaths 

Percentage 

of 

Deaths 

WMte Wyandotte 



162 

11 

0/ 

/o 

6,8 

Rhode Island Red 

. . . . , 

. . 

210 

21 

10. 0 

White Leghorn 


. . 

60 

5 ^ 

8.3 

Light Sussex 

. . 

. . 

m ’ 

6 

4,5 

Buff Rock 

• * * * 

. . 

12 

1 

8.3 

All Breeds . . 

510 

41 

8.0 


SECTION PRIZES. 
Section I — ^White Wy’andotte. 


Owner of Pen 

Scoring Points 

1 

Special and 
First Grade 
Scoring Eggs 

First Prise (£10) ; Mrs. M. 0. Roberts, 

Lakemoiint, 

Glamnire, 

Co. Cork. 

2,767 

1,150 

Second Prize (£7) ; Sisfcer-in-Charge, 

St. Martha’s College, 

Navan, 

Co. Meath. 

2,515 

1,059 

Third Prize (£5) ; Mrs. M. Nagle, ^ 

Springmount, 

BSallow, 

Co* Cork, 

2,456 

1,068 

Fourth Prize (£4) Mrs. J. R. Boyd, 

The Rectory, 

Killaloe, 

Co. Clare. 

2,897 

989 

Fifth Prise (£2) ,• Mr. W. Barron, 

** Woodview,” 

Gortmsh, 

Piltown, 

€o. Kilkenny, 

2,176 

1 

909 
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Section II ^White Wyandotte (Station Holdebs). 


i 

) 

! 

Own lift OF Pjsx | 

... ...I 

Scoring Points 

Special and 
Grade 
Scoring Eggs 

1 

! 

First Prize (£10) : I^lrs. E. Hillis, ; 

Cornish, i 

Doohanilet, j 

Castleblayiiey, * 

Co. Monaghan. \ 

3,097 

1,291 

Semnd Prize (£7) ; Mr. Barron, i 

“ Woodview.'’ 

Gortrush, 

Piilown, 

Co. Kilkenny. 

2,735 

1,128 

Third Prize (£5) : Mrs. K. F. Graham, 

Ballagh Lodge, 

Donadea, 

Co. Kildare. 

2,690 

1,122 

Fourth Prize (£4) : Mrs. D. Heaverin, 1 

Cortoon, 

Brownsgrove, 

Tuam, 

Co. Galway. 

2,585 

1,085 

Fifth Prize (£2) ; Mrs. C. Towey, 

Siiverfield" 

Lisacul, 

Bailaghaderreen, 

Co. Roscommon. 

2^430 
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Section III — Rhode Island Red. 


OWNBR OF PkN 

Scoring Points 

Special and 
First Grade 
Scoring Eggs 

First Prize (£10) : Mrs. K. SaminoiL 

CaiTi^ahorig, 1 

i^orrha. 

Birr, OITaiy. 

2,783 


Second Prize (£7) : M. Fitzgibbon, 

Gnrrane, • : 

Kilraeed^’, 

Co. Lmiorick. 

2.710 

1,122 

Third Prize (£5) ; Mr. W. Miirpliy, 

Skeeter Park, 

Cleariestown, ! 

Co. Wexford. 

2,0.?2 

1,110 

Fourth Prize (£4) ; Mrs. A. M. Lyneb, 

Athgoe Villa, 

Straffan, 

(Co. Dublin). 

2, .>73 

1,091 

1 

! 

PHfih Prize (£2) : Mr. D. H. Edwards, 
Drimigowan, 

Bort, 

Co. Donegal. 

2,3.*50 

998 

Section IV — Rhode Island Red (S'i’aiton Holdees). 

OWXF.II OF PkN 

Storing Points 

SpecinI and 
First Grad<‘. 
Scoring F.ggs 

First Prize (£10) : Miss M. O’Donovan, 

Dromorc, 

Villierslown, 

Cappoqiiin, 

Co. Waterford, i 

2,8;J8 

1,191 

Second Prize (£7) ; Miss C. Mealiff, 1 

Ballinamona House, 
Tiillamore, 

OIMy. 

2,722 

1,132 

Third Prize (£5) : Mrs. E. Hammersley, 

^ Ashvale 

Lattin, 

Tipperary, 

2,075 

1,120 

Fourth Prize (£4) : Mrs. M. Browne, 

Ballybane, 

Firies, 

Co.# Kerry. 

2,598 

3,091 

Fifth Prize (£2) : Mrs. L. Hayes, 

Walsbestown, 
Castlemalion, 
Newcastle West, 

Co. limerick. 

2,574 

1,083 
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Section V — Any Non-Sitting Breed. 


f 

Owner of Pen 

Breed 

Scoring 

Points 

Special and 
First Grade 
Scoring Eggs 

First Prize (£10) ; Mrs. M. O’Shea, 

Farrantane, 

Castlegregorj', 

Co. Kerry. 

White 

Leghorn 

2,776 

1,148 

Second Fnze (&7) : Mrs. A. Collins, 

Imanemore, 

Bamaderg, 1 

Co, Galway. 

do. 

2,526 

1,067 

Third Prize (£5) • Sister-in-Charge, 

St. Martha's College, 
Navan, 

Co. Meath, 

do. 

2,523 

1,006 

Fourth Prize (£4) ; Sister-in-Cliarge, 

Kura! Domestic Economy 
School, 1 

Swinforcl, 

Co. Mayo. 

do. 

2,509 

1,050 

» 

i 

Fifth Prize (£2) ; Mrs. F, E. Hanbidge, 
Blackrath, 

Ballytore, ; 

Co. ICiidare. 

do. 

a, 206 

042 


Section VI — Any Other Utility Breed. 


Owner of Pen 

Breed 

Scoring 

Points 

Special and 
First Grade 
Scoring Eggs 

First Prize (£10) : 

Sister-in-Charge, 

St. Martha’s College, 
Navan, 

Co. Meath . 

Light 

Sussex 

2,274 

060 

Second Prize (£7) 

Mrs. M. Keatlej", 

Boakcdeld, 

Ballytore, 

Co. iuldare. 

do. 

1 

2,231 

i 

936 


Miss M, Mtillen, 

Lisaniskea, 

, Clara, 

^ Offaly. 

do. 

■ 2,203 

918 
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SPECIAL PRIZES. 

The Special Prize of a Silver Cup (or its value, £10) for the Pen of birds 
scoring the highest number of points during the Test has been awarded to 
Mrs. E. Hillis, Corrush, Doohamlet, Castleblayney, Co. Monaghan, for Pen 
No. 31 (White Wyandotte) which scored 3,097 points and which also won 
first prize in Section II. 

The Special Prize of a Silver Medal (or £2) for the Pen of birds of non* 
sitting breed scoring the highest number of points during the period from 
Isfc October to 23rd December, inclusive, has been awarded to the Sister-in- 
Charge, Rural Domestic Economy School, Swinford, Co. Mayo, for Pen No. 
94 (White Leghorn) which scored 525 points during this period. 

The Special Prize of a Silver Medal (or £2) for the Pen of birds of sitting 
breed scoring the highest number of points during the period from 1st October 
to 23rd December, incliisiv'e, has been awarded to Mr. W. Murphy, Skeeter 
Park, Cleariestown, Co. Wexford, for Pen No, 63 (Rhode Island Red) which 
scored 807 points during this period. 

The Special Prize of a Silver Medal (or £2) for the Individual Bird of 
non-sitting breed scoring the highest number of points during the Test has 
been awarded to Mrs. M* O’Shea, Farrantane, Castlcgregory, Co. Kerry, 
for Bird No, 485 (Pen No. 89, White Leghorn) which scored 556 points. 

The Special Prize of a Silver Medal (or £2) for the Individual Bird of 
sitting breed scoring the highest number of points during the Test has been 
awarded to Mrs. E. O’Donnell, Kilbi’cedy West, Kilmallock, Co. Limerick, 
for Bii'd No. 191 (Pen No. 59, Rhode Island Red) which scored 613 points. 

' The Special Prize of a Silver Medal (or £2) for the Individual Bird of non- 
sitting breed scoring the highest number of points during the period from 1st 
October to 23rd December, inclusive, has been awarded to MisS A, Fitz- 
gerald, Ardgoiil, Rathkeale, Co. Limerick, for Bird No. 487 (Pen No. 90, 
"White Leghorn) which scored 120 points during this period. 

The Special Prize of a Silver Medal (or £2) for the Individual Bird of sitting 
breed scoring the highest number of points during the period from 1st October 
to 23rd December, inclusive, iias been awarded to Mr, W. Murphy, Skeeter 
Park, Cleariestown, Co. Wexford, for Bird No. 214 (Pen No. 63, Rhode 
Island Red) wnich scored 198 points during this period. 
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SECTION II.— WHITE WYANDOTTE (STATION HOLDERS)— ^sontinued. 
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(a) Total Eggs 

fcom Pea. 

(b) Average Weight 

per dozen. 

(c) Scoring Points 

per Pen. 
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(a) Total Eggs 

from Pen. 

(b) Average Weiglifc 

per dozen, 

(c) Scoring Points 

per Pen. 
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{a) Total Egffs 
from Pea. 

(6) Average Weight 
per dozen. 

[c) Scoring Points 
per Pen. 
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SKCTION VI.— ANY OTHI5K UTIUTY BHEKD~13 Pens. 
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Trials on the Storage of Undried and Kiln-dried 
Spring Wheat Seed at the Department’s Cereal 
Station, Ballinacurra, Co. Cork. 

The object of these trials was to determine the effect of storage on the 
germination of wheats having different moisture content levels. 

Two trials were concluctecL one in 1942-43, the other in 1943-44. The seed 
used in both was pedigree Red Marvel wheat of the current season, well 
saved, of excellent quality and re-screened before storiiig. It is worth mention 
that the same very dry loft of a grain store was used for storage in both 
seasons. Kiln-drying was done within a week or so of threshing on a flat, 
tiled kiln at a maximum temperature of F. in the grain. 


‘ 1942-1943 TRIAL. 

On the 29th September, after a preliminary test had shown the grain to 
eoiitain 18.2 per cent, moisture, 5 barrels were retained undried. The re- 
mainder was kiln-dried. Tests were done during drying and when the moisture 
content had been reduced to approximately IG per cent, about one- third 
of the kiln was unloaded. A further one-third was unloaded at 15 per cent, 
and the remainder at 14 per cent. 

Between the 1st and 5th October each lot was separately screened, weighed, 
sampled and tested and spread in 2| feet deep heaps on the loft. The following 
are the particulars of each lot : — 


Lot 1 — Undried 12| 

„ 2— Kiln-dried . . 65 

,, 3~ „ ..50 

„ 4— „ ..65 


cwt. , . 18.2 per cent, moisture. 

,, - . 15.9 ,, sf 

,, . 13.9 ,, ,9, 

,, . . 13.3 „ jj 


The grain was warm when unloaded from the kiln and further' loss of 
moisture continued as it cooled, with the result that somewhat lower moisture 
contents than those aimed at were obtained. 

Germination and moisture tests , were carried out at approximately fort- 
nightly intervals ; the results are given in Tables I and II. Both tests \rere 
done on the same sample and each sample was a composite of surface, shallow 
and deep subsamples from each heap. 
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Tlie relative humidity of the store atmosphere was recorded daily. The 
averages of these readings for the inter-sampling periods are also given in 
Table I. 


TABLE I. 


Date of i I Moisture Per Cent. 

JoirVTiirkKws-rif ' X? s S 


Sampling 
and Testing 

Relative 
Hiimiciifcy j 

Lot 1 

Lot 2 

Lot 3 

Lot 4 

Ocl. 3, 

194.2 


j 

i 

38.2 

15.9 

13.9 

13.3 


,, 


90.2 ' 

37. 0 

15.8 

14.8 

13.7 

,, 30, 

5 5 


93.2 1 

18.1 

16.2 

15.0 

14.3 

Nov. 11, 

JS 


90,5 i 

18.5 

36.6 

15.2 

14.4 

,, 20, 

59 


94.3 1 

38.3 : 

10.0 

15.0 

14.2 

Bee. 11, 

59 


93.3 : 

18.5 

10.4 

; 15.0 

j 14.6 

21 , 

«. 


! ‘ 93.1 : 

18.5 

10.7 

: 15.7 

i 14.5 

Jiio. 33, 

1943 


' 94.2 ! 

18.5 

1 30.3 

1 15.7 

i 14.8 

27 

J5 



i 95.4 

38.4 

10.6 

[ 15. 3 

! 14.6 

Feb. 10, 



1 87.0 i 

37.8 

15.5 

; 14.8 

: 14.4 

15, 



: 81.0 

IS. 2 

1 15.0 

i 15.4 

: 14.8 

1, 

55 


80.0 

18.2 

i 10.4 

; 15.4 

14.4 


Except for a few relatively small hnetuatious, the moisture content of the 
inidnccl wheat (Lot 1) remained ]mactically constant throughout .the trial. 
The drier, kiln-dried lots absorbed moisture to a greater extent than the 
undried lot but the gix^atcst inci-ease was only 1.8 per cent. 

Beyond the observation that the greatest moisture intake occurred during 
the period up to 27th Jaiuiary — a period of high relative huiuiclity, much 
information cannot be extracted from comparison of the relative humidity 
and moisture content figures. The fluctuations of the latter, which are more 
or less concurrent in all lots, are not in aepord with the fluctuations of relative 
humidity. 


TxiBLE IL 


Date of Sampling 
and 

start of Test 


Germination per cent, of 


Lot 1 

Lot 2 

Lot 3 

Lot 4 

Get. 1, 1942 

88 

88 

88 

88 

3, 9, 

85 

91 

90 

90 

5, 8, . • 

83 

92 

91 

94 

39 15, J, . * 

85 

99 

99 

99 

9, 30, „ 

m • 

100 

99 

99 

Nov. 11, „ 

96 

99 

99 

I 100 

99 26, ,, • . 

Bee.- 11, 

93 

98 

99 

1 99 

90 

99 

99 

99 

If ^ 21, . 

96 

99 

99 

100 


97 

99 

99 

100 


97 

00 

100 



97 

99 

99 

99 



99 - 1 

1 

m 

99 

fe/v 
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It will be observed from Table II that all lots satisfactorily retained their 
gemiinative power to the end of the trial. 

Although the percentage germination of the tmdried wheat (Lot 1) was 
but slightly lower than that of the kiln-dried lots throughout the triab its 
energy of gerininatioii was appreciably lower in all of its tests. 

The fact that on the 27th October a lire was first lighted and subsequently 
maintained in the room in which the tests were being done may account 
for the sudden and permanent improvement in the germination of Lot 1 
on and from the 80fch October. It cannot, however, be held accountable 
for the earlier and more gradual improvement of the germination of the 
kiln-dried lots. 

Samples taken on the 16th February from each heap from the surface, 
from medium depth and from full depth were separately tested. Although 
only one such set of tests was made the particulars given in Table III are of 
interest. They indicate that the kiln-dried heap surfaces had a higher moisture 
content than their mid-depths, and that very little moisture content change 
occurred at any of the heap centres. 


TABLE III. 



Moisture Per Cent* ^ 

Germi 

Uudion Per Cent, 

Surface 

Mid -depth 

I^^uil depth 

Surface 

'Mid-depth 

1 Full depth 

Lot 1 . . . . i 

18.7 

— 

18.5 

98 

i 

08 

Lot 2 . . 1 

IT. 5 

10,5 

10.2 

08 

08 < 

1)8 , 

Lot 8 . , , . 

IT. 5 

15.0 i 

14.4 ! 

90 

98 j 

99 

Lot 4 . . . . 1 

1 

17.4 

14.3 i 

1 

13.5 

98 

100 j 

100 


1943-1944. TRIAL. 

In this trial, following kiln-drying and screening, the lots were sub- 
divided, as shown in Table IV. 


TABLE IV. 


Lot 

Weight 

Cwt. 

Treatment 

Storage 

Moisture 
Percent . 

1 


Undried 

In sacks . . . . . . * . . 

18.3 

2 


Undried 

In heap, turned fortnightly 

18.3 

3 

25 

Kiln -dried 

In sacks 

16.1 

4 

'25 

Kiln-dried 

In heap, turned fornightly 

, 10.1 

5. 

27i 

Kiln-dried 

In heap, undisturbed . . 

’ IG.I 

0 

25 

Kiln-dried 

In sacks . . ' . . ... 

, 14.9 

7 i 

25 ’i 

Kiln-dried i 

In heap, turned fortnightly 

1 14.9 

8 1 

i 

30 

Kiln-dried i 

In heapi undisturbed .. 

j 14.9 
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The sacks, each containing 20 stones, were left untied. The heaps were 
made 2| feet deep. At fortnightly intervals samples were taken for moisture 
and germination tests. About three days prior to each sampling and as far 
as possible during a dry spell the heaps of Lots 2, 4 and 7 were well turned. 


DETERMINATION OF MOISTURE CONTENTS. 

Except in the case of the turned heaps (Lots 2, 4 and 7), of which well 
mixed bulk samples were tested, it w^as considered advisable, in view of the 
experience of the previous trial, to test separately sub-samples from the 
sacks and from the undisturbed heaps. The method of sampling and of arriving 
at the moisture contents of these lots 'was as described below. 

Subsamples were taken from the sacks at mid height ; No. 1, at the outer 
edge ; No. 3, at the centre and No. 2, half way between, xlltlioiigh full sacks 
are not geometrically cylindrical they approximate so closely to this shape 
as to warrant its assumption in calculating the relatii’’e volumes of grain 
represented by the subsamplcs. Accordingly, the amounts of grain repre- 
sented by the subsamples Nos. 1, 2 and 8 are approximately in the proportion 
of 5 : 8 : 1, respectively, and in calculating the moisture contents given in 
Table Y of the lots stored in sacks these proportions were taken into con- 
sideration. 

Subsamples were taken from each of the undisturbed heaps (Lots 5 and 8) 
froin the srufaee and from* about 10 inches and 24 inches from the surface. 
Without the aid of heap dimensions the allocation of proportions of the 
heaps to these subsamples is to some extent arbitrar}^ Considering, however, 
that the penetration of moisture into these heaps or into the sacks was 
negligible at about 10 inches from the surface ; that the moisture content 
of the wheat at this depth remained practically unchanged, it is obvious 
that a mere simple average would give too high a value to the moisture 
content of the heap as a whole. Since the heaps were 2| feet deep the moisture 
contents of these lots given in Table Y were arrived at by allocating a 6 inch 
layer or l-Sth of the grain to the surface readings, a like amount to the 
10 inch readings and the remainder to the deep readings. 

The. moisture content of each of the subsamples is given in Table YI. 

The average relative humidity for each of the inter-sampling periods 
compiled from daily readings on the store loft is given in Table V. 
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TABLE V. 


Date of Test 

Relative 
Humidity 
per cent. 



Moisture per cent;. 

Lot 1 

Lot 2 

Lot 3 

Lot 4 

Lot 5 

Lot 6 

Lot 7 

Lot 8 

October 7, 1942 



18.05 

18.05 

16.10 

16.10 

IC.IO 

14.90 

14.90 

14.90 


21. „ 

84.2 

18.10 

18.07 

16.32 

16.10 

16.18 

15.32 

15.10 

15.01 

Nov. 

9 , „ 

84.2 

18.10 

18.07 

16.41 

16.13 

16.13 

15.62 

15.20 

15.13 

■>9 

28, „ 

80.2 

18.15 

18.10 

16.52 

16.15 

16.23 

15.76 

15.25 

15.28 

Dec. 

7, 

85.3 

18.22 

18.20 

10.76 

16.20 

16.81 

15.97 

15,25 

15.29 

JaD. 

4, 1948 

85.8 

18.26 

18.10 

16.90 

16.80 

16.37 

10.26 

15.50 

15.89 

-If 

18, 

88.6 

18.41 

18.30 

17.13 

16.60 

16.44 

16.45 

15.70 

15.46 

Feb. 

1, 

86.7 

18.72 

18.45 

17.36 

16.90 

16.50 

16.64 

16.00 

15,64 

>>■» 

15, ,, 

85.6 

18.72 

18.50 

17.40 

16.90 

16.50 

10.63 

16.30 

15-54 

5 , 

25, „ 

88.0 

18.72 

18.55 

17.41 

16.80 

16.42 

16.64 

16.50 

15,52 


TABLE VI. 

Moisture Per Ceut. of Subsamples. 



Oct. 

Nov. 

Dec. 

Jan. 


Feb. 


7th 

21st 

9th 

23rd 

7th 

4th 

18 th 

1st 

15th 

25th 

Lot 1 (Sacks) No. 1 


— 

18.1 

18.1 

18.2 

18.3 

18.4 

18.6 

19.05 

1S.8 

18.8 

No. 2 


18.05 

18.06 

18.06 

18.1 

18,15 

18.1 

18.2 

18.8 

18.65 

ia.7 

No. 3 


— 

18.1 

18.1 

18.03 

18.03 

18.05 

18.1 

18.8 

18.3 

18.5 

Lot 8 (Sacks) No. 1 




16.5 

16.05 

16.8 

17.2 

17.5 

17.9 

18.8 

18.2 

18.1 

No. 2 


16.1 

16.1 

10.1 

16.2 

16.25 

16,2 

16.2 

16.2 

10.4 

16.6 

No. 8 


— 

16.1 

16.1 

16.1 

10.1 

16.0 

16.1 

16.1 

16.2 

16.4 

Lot 5 (Heap) Surface 




16.5 

16.65 

16.7 

17.03' 

17.35 

17.7 

18,3 ! 

IB.O ^ 

17.7 

Shallow 


16.1 

IG.l 

16.0 

16.15 

16.2 

16.2 

10.2 

16,2 ^ 

16.2 

I6.I 

Deep 


— 

16.1 

16.0 

16.1 

10.1 

16.1 

10.1 

16.0 

16.1 

16.1 

Lot 6 (Sacks) No. 1 




15.6 

16.15 

16.4 

16.7 

17.15 

17.5 

17.85 

17.7 

17.6 

No. 2 


14,9 

15.0 

15.0 

15.0 

15.1 

15.2* 

15.2 

15.8 

1,5.6 

15.7 

No. 3 


— 

14.85 

14.80 

14.85 

14.9 

14.86 

14.85 

14.9 

15.0 

15.2 

Lot 8 (Heap) Surface 




15.6 

16.4 

16.7 

17.0 

17.3 

17.7 

18.6 

17.9 

17.5 ‘ 

Shallow 


14.9 

14.9 

14.85 

14.9 

14.9 

15.25 

14.9 

14.9 

15.1 

15.4 

Deep 

. , 

, 

14.85 

14.8 

14.85 

14.85 

14.8 

14,9 

14.9 

14.9 

14.9 


From the moisture test results given in Tables V and VI it will be observed, 
that : — 

(1) Increases occurred in all lots, and, except for a* slight acceleration 
during the month of January, the rate of increase of each lot was fairly 
steady throughout the trial 

(2) The data for relative humidity do not show very much variation 
throughout the experimental period and there does not appear to be much 
association between these figures and the variations in the moisture contents. . 

(S) Under dike conditions of storage the increases were inversely related, 
to the initial moisture contents/ ^ 
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(4) The intake of moisture was greater in the lots stored in sacks than in 
tlieir turned heap counterparts, and these latter in turn absorbed more 
moisture than their undisturbed heap counterparts. 

Observations (3) and (4) are made clear by the following Table (Table VII) 
which gives the difference between the final and initial moisture contents of 
•each lot and by the graphs shown in Figure 1. 


TABLE YII. 

Initial Moisture per cent. 


! 18.05 ! 16.1 

14.9 

Sacks . . 

0.6S i 1.3 ^ 

1.74 

Turned Heaps 

! 0.5 ; 0.7 

1.6 

Unturned Heaps 

t t ! 

1 — I O.S , 

0.6 


(5) Moisture absorption was greatest at the surfaces of heaps and sacks. 
(See Figs. II and III). 

(0) Its inward penetration was not siffhcient to alter the centres of the 
iiiidistobed heaps, was barely sufficient to alter the centres of the kiln-dried 
sack lots and but slightly more the centres of the undried sack lots. 

(7) There arc indications that the inward penetration of moisture was 
more effective the higher the initial moisture content. 

Germination tests were clone on all lots stored in turned heaps and in sacks. 
In the case of the latter the tests w^ere done on the mixed su!}samp]es. Tlie 
conditions of testing were as uniform as possible throughout the trial. There 
were no observable differences between the lots in vigour of germinatiom. 
The results given in Table TUI show that : — 

Ail lots satisfactorily retained their germinative power throughout tiie trial. 

There w’^ere no differences between the lots whether dried or undried, 
stored in sacks or heaps. 

„ There was a noticeable improvement in the fourth day count, a less notice- 
, improvement in the seventh day count and a very slight improvement 
final 10th day count of all lots in the fortnight following the start. 

is' common to all lots it cannot be attributed to kiln-drying 
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TABLE VIII 
Germination Per Cent. 



Count 



1 

'est sta 

rted 



Oct. 

7th 

Oct. 
21 St 

Nov. 

9lh 

Nov, 

23rd 

Dec. 

7th 

Jan. 

4 th 

Jan. 

18th 

Feb. 

1st 

Feb. 

15th 

Feb. 

25tk 


4th day 

47 

71 

85 

85 

72 

,78 

76 

79 

80 

78 

Lot 1 

7th 


83 

92 

93 

96 

97 

97 

97 

97 

98 

97 


10th 


94 

98 

98 

98 

99 

98 

98 

98 

98 

98 


4th 


47 

60 

82 

85 

69 

87 

83 

82 

80 

82 

Lot 2 

7th 


83 

90 

95 

95 

98 

98 

97 

98 

98 

98 


10th 

St 

94 

96 

97 

98 

98 

98 

98 

98 

98 

98 


4tli 


52 

80. 

83 

76 ' 

64 

75 

83 

88 

81 

84 

Lot 3 

7th 


94 

95 

94 

97 

98 

95 

96 

97 

95 

98 


10th 

ss 

97 

98 

90 

99 

99 

96 

98 

98 

98 

98 


4th 

St 

52 

76 

1 78 

70 

73 

82 

80 

88 

83 

81 

Lot4 ; 

7th 


94 

95 

1 94 

98 

96 

98 

98 

99 

‘ 98 

9S 


10th 

S5 

97 

98 ; 

1 97 

i 

99 

i 97 

1 

1 98 

98 

99 

98 

99 


4tli 

s* ! 

• 39 

80 

1 85 

73 

89 

89 

84 

82 

83 

,84 

Lot 0 1 

7th 

ss 

92 1 

1 94 i 

1 95 

97 

98 

98 

98 

98 

98 

98 


10th 


97 

98 

1 97 

98 

98 

99 

99 

98 < 

98 

99 


j 4th 

s» 

39 

70 1 

! 77 

80 

71 

87 

82 

81 ' 

84 

86 

Lot? 

7th 


! 92 

95 i 

90 

96 

98 

i 98 

08 

98 

98 ^ 

97 


i lOth 

ts 

1 97 

99 

i 99 ! 

99 

99 

1 98 i 

98 

98 

98 

OS 


DISCUSSION OF EESULTS. 

Tile most interesting features emerging from the results of these trials are. : — 


The satisfactory maintenance^ of the germinative power of nndried wheat 
having approximately 18 per cent, moisture .^pver a period of live months 
in two successive years under good conditions of storage. 

The absorbtioii of moisture by a bulk of wheat occurred mostly at and near 
the bulk siu’face, and, the corollary of this, greater absox’btion of moisture 
by w’^heat stored in sacks than by wheat stored in heaps which had relatively 
smaller surface area. 

Although the two latter observations are made on the results' of but one 
season's trial, with confirmation from but a single set of tests of another, 
they imply, nevertheless, the desirability of the least surface exposure of 
dry wheat in storage and also, when sampling wheat for moisture tests, of 
having regard to the possible variations in moisture content of different 
parts of the bulk and of taking into consideration such variation in the 
determination of a representative figure for the moisture content of the lot. 

The 1943-1944 moisture tests were carried out at the cereal station. Those 
of the previous trial were done by Messrs. J, H. Bennett, Ltd., Ballinacurra, 
to whom grateful acknowledgment is, made. 
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WHEAT STORAGE TRIALS AT THE 
DEPARTMENTS FARMS, 1943 

Iiivestigations as to the <®ects of different methods of storage on the 
germination of wheat were contiimed at the Department’s schools at Atheiiry^ 
Bally liaise and Clonakilty during the season 1048-44. A report of the work 
done daring the two previoas seasons on this subject appeared in VoL XL 
Xo. 2, September, 1948, of this JonrnaL 

The methods of storage investigated consisted of keeping the crop in stacks 
for varying periods before threshing ; and after threshing by storing the 
grain ; 

(r/) in untied sacks ; 

(h) in a heap about 24 feef deep on barn floor and turning it every 
fortnight on a drv dav ; 

(c) kiln drying to a moisture conlcTit of about 15 per cent, and 
treating it subsequently as {b). 

At each centre an area of three to four acres of a uniform crop of wheat 
was selected and divided into three fairly equal lots which were as far as 
possible treated sinnlarly till stacked. 

I.ot I was threshed shortly after stacking. 

Lot II wiis threshed about nine weeks after stacking, 

Lot III was threshed about the end of February. 

At the time of stacking a representative sample of grain taken by drawing 
a handful of ears from at least thirty jjtooks in each lot selected at random 
was tested for moisture. 

I 

The stacks comprising Lots II and III were securely thatched. 

The grain from each lot was sub-divided into three sub-lots and treated as 
indicated at (a), (b) and (e) above. 

fortnightly intervals Samples were drawn from the 
snb-lot and tested for germination and forj moisture content. < 
were performed at the Cereal Station,, Ballinacurra^ 
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and the germination tests at the schools. The grain comprising sub-lot (c) 
was forwarded to Messrs, J. H. Bennett, Ltd., The Maltings, Bailinaciirra, 
who kindly arranged Cor the kiln drying of the various consignments. 

A record was kept of the relative humidity throtighoiit the period at each 
centre. The figures for. relative humidity in Tables II to IV arc the average 
of the figures for the date on which the sample of grain was taken and of 
the two previous days. 

Table I shows the variety and dates of reaping, stacking and threshing 
at each centre. 


TABLE I. 




Date 

Date 

Date of Threshing 

Centre 

Variety 

of 

of 








Reapin<4 

Slacking 

Lot I 

Lot II 

Lot III 

Athenry 

Pajbjerg 

ir/8/4a 

! 

j 

Lot I 30/9/4!} 
Lot II 11/9/43 
Lot III do. 

0/11/43 

7/12/43 

24/2/44 



Baliyliaise 

April Red 

4/9/43 

22/9.43 

7/'10/43 

6/12, '43 

8/2/44 

Clonakilty 

j Diamant 

1 

18/8/43 

0/9/43 

17/9/43 

12,/ll/43 

j 12/2/44 


ATIIENRY CENTRE. 

The crop was healthy, uniform and fully ripe when cut. ^Feather at 
harvesting was very unfavourable, stocking could not be done for some days 
after cutting and hand-stacking in the field was necessary. The grain suffered 
some damage as a result of adverse conditions. The moisture content of the 
grain at time of stacking was 22.8 per cent. 

Each sub-lot of grain consisted of from 6 to 10 cwts. 

When sub-lot II (a) had been in the sacks for about two months it b^an 
to heat slightly and had to be spread out on the floor for a few days when it 
was rebagged. 

No germination test was carried out on 2Sr<i November as sub-lot (e) had 
not then returned after drying. The test , conducted on 22nd December did 
not include sub-lot II (c) which only returned from drying a week later. 

Table II gives details of germination and moisture content of each sample 
and the avei*age relative humidity on the two days previous to and the day 
of sampling* , ' , , ’ 
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The results, in regard to storing in the staeh as compared threshing 
shortly after stacking and storing in sacks or heaps without kiln drying 
indicate that the germination is better preserved in the stack though the 
germination of Lots II and (b) was lower iininediately after threshing 
than that of Lots I (a) and (b) at the same date. The period between the 
threshing of Lots I and II was, however, so short that it is doubtful if the 
difference in germination should be ascribed to the method of storing. The 
low gerniiiiatioii and the rapid deterioration of Lots II (a) and (b) are associ- 
ated with an abnormally high moisture content and are almost certainly due 
to this factor. 

The germination in Lot III immediately after threshing was much higher 
than that of the corresponding samples in Lots I and II at the same date. 

The deterioration in germination was comparatively slow in the undried 
samples of Lot I while in the corresponding samples in Lots II and III it 
was rapid — particularly so in Lot III. This feature is associated with a 
higher moisture content in Samples from Lots II and III than from Lot 1 
and it wnuld seem reasonable to coaiclude that this high moisture content 
is the factor responsible for the rapid deterioration of germination. 

The outstanding result is the superiority shown by the kiln-dried samples 
in maintaining the germination throughout the period of storage. The appar* 
etit gradual improvement in this respect in Lot II (c) hownver, is difficult to 
explain. A soniewffiat similar improvement in some lots in last year\s trial 
was associated wdtl\ a fall in relative humidity and in raoistoe content. 
These factors do not operate in this instance. Neither is there any definite 
cwndencc to suggest that the germination is affected by variations in the 
relative humidity. 

The germination figures in columns (a) and {b) for all three lots suggest 
that the tw’o methods of storage concerned are bf approximately equal merit. 

The adverse w^eatlier at harvesting resulting in some damage and in the 
grain having to be stacked with an unduly high moisture content no doubt 
affected the returns and caused some irregularity in tiie general trend of 
the germination figures. 
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TABLE IT. 

Athekey Centre. 


i 

1 

Lot j 

Dale 

of 

Sampling 

^Relative 

Humidity 

Germination | 
(per cent.) ; 

Moisture 
(per eent.) 

(«) 

(b) 1 

ic) ! 

(a) 

(6) 

(c) 

1 

i 9/11/43 


91 

93 

^89 

21.2 

21.0 

|21.3 

i 7/12/43 

93 

89 

92 

97 

20.8 

21.4 

15.3 

i 22/32/43 

93 

89 

88 

90 

20.7 

21.2 

15.0 

1 4/ 1/44 

92 

85 

SO 

94 

21.0 

21.3 

10.3 


18/ 3/44 

95 

84 

73 

88 

21 .0 

21.5 

16.4 


1/ 2/44 

93 

83 

75 

94 

20.9 

21.5 

10.5 

Lot I 

15/ 2/44 

90 

78 

70 

94 

20.9 

21.4 

16.8 


29/ 2/44 

80 

70 

09 

98 

20.7 

21.0 

16.8 


14/ 3/44 

85 

79 

74 

100 

20.7 

20.9 

16.7 

' 28/ 3/44 

^ 73 

80 

69 

97 

20.3 

20.4 

16.6 

j 31/ 4/'44 

85 

72 

72 

91 

20.0 

20.2 

16.5 

i 25/ 4/44 

81 

03 

60 

90 

20.1 

20.4 

16.6 


7/12/43 

93 

81 

79 

J79 

22.0 

22.4 

t33.4 


22/12/43 

93 

77 

85 

— 

22.9 

22.6 

— 


4/ 1/44 

92 

52 

70 

83 

23.1 

22.7 

15.8 


38/ 1/44 

93 

57 

49 i 

86 

23.1 

22.8 ■ 

16.2 


1/ 2/44 

93 

52 

65 1 

90 ; 

23.2 

22.8 

10.9 

Lot II 

15/ 2/44 

90 

j 40 

52 1 

83 

22,0 

22.5 

16.9 


29/ 2/44 

80 

1 59 i 

56 

94 , 

22.4 

22.2 

16.51 


14/ 3/44 

85 

03 

66 

83 ■ 

22.4 

22.1 

10.8 


28/ 3/44 

73 

57 ' 

57 

92 

22.2 

23.6 

16.6 


11/ 4/'44 

85 

58 

56 

93 

21.1 

20.8 

16,6 


25/ 4/44 

81 1 

43 

33 

96 

21.1 

20.8 

10.6 


29/ 2/44 

80 

88 

83 

J87 

22.0 

21.8 

f22,4 


14/’ 3/44 

85 

85 

80 

89 

22.0 

21,9 

14.9 

Lot ni 

28,/ 3/44 

73 

59 

73 

80 

21.7 

21 .6 

15.0 


11/ 4/44 

85 

45 

45 

85 

21.1 

21 .0 

15.0 


25/ 4/44 

81 

31 

27 

81 

21.1 

20.9 

15.0 


’^'Figures for relative humidity are the average of the readings on the date of sampling 
and the two previous days. 

iPrior to kiln-drying. 


BA3LLYHAISE CENTRE, 

At Ballyhaise the crop used in the trial consisted of three acres of Apiii 
Bearded Red, 

The weather after reaping was imfavourable with heavy rain and the wheat 
was only in fair condition when stacked. 

The moisture content of the grain at stacking was 20,.^ per cent. 

Table III gives the percentage germination and moisture content and ike 
average humidity for the tw’'o days previous to and the day of saiipding. 

The germination results for subdots (d) and (b) in Lots I, II and III indieute 
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a decided advantage from storing iii the stack till spring over threshing 
shortly after stacking. At the end of April, %vhen the investigation ceased, 
the grain in Lot III (snb-lots (a) and (b) vStill showed a satisfactory germination 
in contrast to that of the corresponding sub-lots of Lots I and II. No explana- 
tion is available for the marked deterioration in germination which occurred 
ill the case of Lot II (c) subsequent to kiln-drying. 

The superiority of kiln-drying is, however, very definitely indicated in 
Lots I (c) and III (c). 

TABLE III. 

Ballyhaise Centre. 



i 

Bate 

j 

1 

Germination 
(per cent.) 

Moisture 
(per cent.) 


Sampling 

Humidity 

(n) 

(6) 

(C) 

(«) 

(6) 

(^) 


7/10 /4a 

08 

• 

90 

96 

90 

10.9 

20.0 

t20.5 


22.40/43 

75 

94 

94 

— 

20.1 

19.9 

— 


0/11/43 

07 

92 

92 

90 

19.9 

20.0 

15.0 


23' 'll .'43 

0)7 

89 

90 

94 

20.2 

20.4 

16.3 


7/12 '43 

07 

90 

88 

95 

20.4 

20.0 

10. f3 


21 /12 43 

57 

90 

89 

94 

20.2 

20.4 

16.9 


4/ 1/44 

(52 

86 

87 

95 

20.4 

20.0 

IS.O 

Lot I 

18/ 1/44 

()8 

82 

81 

95 

10.5 

20.0 

17.9 


1/ 2/44 

70 

74 

79 

75 

20.1 

20.3 

17.3 


14/ 2/44 

07 

73 

77 

96 

20.1 

19.8 

18.3 


28/ 2/44 

48 

71 

74 

95 

19.0 

19.3 

17.0 


13/ 3/44 

01 

00 

70 

90 

19.5 

19.6 

17. i 


27/ 3/44 

00 

59 

66 

90 

19.1 

18.8 

17.4 


11/ 4/44 

07 

.57 

63 

92 

18. a 

18.2 

17.0 


24 / 4fj,> 44 

70 

58 

59 

89 

18.0 

18.0 

10.8 


1/ 5/44 

72 

57 

59 

85 

17.5 

17.4 

10.5 


19/12/43 i 

00 

97 

97 

t97 

19.9 

21.4 

t20.f) 


23/12;’43 ' 

02 

90 

96 

— 

20.0 

20.8 

— 


7/ 1/44 

.68 

97 

97 

— 

20.8 

20.2 

, 


14/ 1/44 

60 

— 

— 

90 

— 

— 

14.9 


21'/ 1/44 

58 

90 

90 ^ 

^ 84 

21.1 

20.4 

10.0 


1/ 2/44 

j 70 

92 

I 91 

84 ■ 

20.0 

20.2 

IT.O 

Lot II 

14/ 2/44 

; 67 

80 

86 

84 

20.0 

20.1 

17.3 


28/ 2/44 

48 

87 

( §4 

81 

21.3 

20.1 

10.8 


13/' 3/44 

61 

1 80 

83 

82 

20,0 

20.4 

17.0 


27/ 3‘'44 

60 

70 

80 

70 

19,8 

19.8 

10,8 


'llV 4/44 

67 

1 74 

75 

65 

Z 

18.8 

z 


24/ 4/44 

70 

• 70 

70 

63 

19.2 ' 

Z 

16.7 


1 / 5 /'44 

_ 72 

1 I 

70 

60 

18.2 

17.1 ; 

16.4 


8/ 2, '44 

61 1 

i 90 

94 

t95 

Z 

21.8 

t21.8 


22/ 2/44 

52 i 

1 93 

93 1 

— 

20.7 

19.8 ^ 


7/ 3/'44 

! 61 ! 

i 90 

89 1 

— 

20.7 

19.9 



10/ 3/44 

1 6(> 



— 

95 

1 — 

— 

1 5 . 3 

Lot III 

21/ 3/44 

1 69 

93 

91 

94 

^ 19.9 

19.5 

15.0 


3/ 4/44 

s SO 

92 

91 

93 

: 19.0 

18.9 

Z 


17/ 4/'4t 1 

I 71 

90 

90 

93 

19.1 

IS.O 

1 16.1 

\ ' ^ 

24/ 4/44 1 

70 

88 

90 

93 

17.0 

16.7 

? 16.1 


1/ 5/44 

72 

85 

91 , 

93 

17.4 

17.3 

15.5 


relative humidity are the average of the readings on the date ^ sarapliag 
/.r", 't'*' ‘ prevk)us days# 




(^LONAKILTY CENTRE. 


At Cloiiakiit}’ the variety of wheat used for the im’-estigatioii was Diamante 
The crop was ruily ripe at harvesting and weafcher during iiarvestiiig was 
reasonably good so that the grain was stacked in good conditioiL 

The moisture conleiit of the grain at stacking was 19.6 per cent. 

The produce of one ^ci'c comprised each lot and the quantity of grain in 
each sub-lot varied from four to 6 cwt. 

The grain of sub-lot III (c) wan unfortunately destroyed by an accident 
on tile way back from being kiln -dried. 

Table IV gives the percentage germination, percentage moisture content 
and average humidity for the two days previous to, and the day of sampliiig. 

The results indicate that except where the grain was kiln-dried there was 
a gradual deterioration in the germination after threshing but that ger- 
minating capacity was fully preserved in the stack. Thus Lot III (a) and (b) 
samples tested 96 per cent and 100 per cent, on 16th February as compared 
with from 42 ])er cent, to 73 per cent, in the corresponding samples of Lots 
I and II at that date. In Lots I, II and III the germination of sub-lot (a) 
deteriorated to a greater extent than in the case of sob-lot (6), However, 
in the case of Lots II and III the moisture content of sub-lot (a) was con- 
sistently higher than in. sub-lot (b) and consequently it is questionable if 
the better germination in the (b) lots can be taken as indicating superiority 
in this method of storage: 

As at the other centres kiln-dried samples were outstanding in the matter 
of maintaining germination. 

An increase in relative humidity after 5th January is reflected in a rise in 
moisture content in all samples including those kiln-dried. Actually thiS; 
period of high relative humidity extended from 8th January till 7th February. 
After this date the relative humidity fell gradually as did the moisture confeut, 
of neatly all grain samples. The deterioration in germination^ hoiveveri was, 
fairly continuous from the beginning' and there is no evidextee to siiggestfhat' 
it is directly influenced by the humidity of the, atmogpWe; 



TABLE IV. 

Clonakilty Centre, 


Lot 

Date 

of 

Sampling 

^Relative 

Humidity 

GcTmiiiation 
(per cent.) 

Moisiiire 
(per cent.) 

(«) 

(b) 

(e) 

(a) 

(&) 

(c) 


29, 9; 4a 

70 

02 

88 

tlOO 

io 

20.4 

t39.7 


1 : 140/43 

02 

84 

87 

06 

10.5 

20.4 

1 6. '8 


27;j(L43 

83 

84 

83 

97 

10.3 

20.2 

16.9 


10 11/43 

88 

81 

84 

91 

19.4 

20.0 

17.2 

Lot I 

24/11/43 

01 

t:> 

70 

85 

20.0 

20.3 

17.7 


8/12/43 

01 

78 

82 

02 

10.0 

20.2 

17.9 

i 22 / 12 . 4 a 

ST 

77 

73 

01 

10.0 

20.2 

17.9 

1 ' 5 1 ,.'44 

80 

78 

72 

01 

10. T 

20.0 

17.9 

10 '1/44 

00 

70 

7:1 

91 

20.1 

20. :i 

18.3 

! 2.2 44 

05 

: 72 

70 

90 

20.1 

20.4 

18.5 

i 1 cr 2.44 

87 

71 

73 

93 

19.9 

20.3 

18.5 

1 a 44 

71 

75 

76 

m , 

, 10. T 

10.7 

18.2 

1 15. a '4 

- 82 

07 

71 

02 

19.7 

19.:^ 

17.8 

•' 20 ' 2 44 

82 

05 

75 

04 

19.4 

10.0 

IT. 6 

'12 4 44 

'> SO 

55 

07 

86 

10.5 

10.1 

17.8 


20 ^ 4,44 

15 

00 

08 

«7 

18.5 

18.8 

17.5 


2111 43 

1 Oi 

02 

94 

tor 

21.1 

20.4 

t20.7 


8 12 43 

1 01 

85 

97 



21 .2 

20., 3 

— 


22 12 / 4:1 

! 87 

1 o:i 

99 

1 

20.8 

20.2 

15.4 


5- 1 44 

80 

. 77 

87 

! 00 '1 

20.8 1 

20.0 

15.7 

Lot JI 

10 1-14 

00 

04 

81 

1 90 1 

20.8 i 

20.2 

15.9 


2, 2 '44 

i 05 

I 48 

72 

08 1 

21.1 

20.4 

16.4 

' 10/ 2 1.4 

i 87 

1 42 ■ 

71 

94 

20.0 

20. :i 

16.7 


1 '' ;i 44 

i 71 

i 4,3 

: 64 

90 

1 20. H i 

19.6 1 

16.7 


15 ' 3 . 1-4 

82 

! 33 

58 

80 

1 20.0 

— 

16.6 


29 / :i/44 

82 

1 30 

56 

i 94 

; 10.8 

18. 

: 10.6 


12 ' 4/14 

80 

1 27 

48 ‘ 

1 90 

' 19.2 

18.9 

16.4 


20/ 4 44 

75 

20 

48 

1 0.3 

i 19.0 

18.5 

16.4 


PL 2/44 

87 

j 0<i 

100 

I 

20.8 

20.7 

t22.0 


1 :i 44 

71 

' 05 

08 

1 

20.0 

X9.3 

j 

Lot III 

IS' H/U 

• 82 

1 00 

88 

— 

20.3 




20 ’ :i/44 

82 

; 02 

88 

— 

20.3 

19.1 

1 


12/ 4 44 , 

80 

TO 

81 

— 

19.0 

19.1 



, 20/ 4/44 

75 

I 

1 

81 


19.5 

18.7 

1 — 


f Prior to kiln-drying. 

Average of the readings on the date of sampling and the two previous days. 


SUMilARY. 


Trials have been eondneted in 194S-44 at three centres to test the efficacy 
roi different methods of storing wheat as indicated by the germination. 
I'These trials were a eontimi,ation of trials originated in 1941. 




of storing in stacks for different periods anch after threshings 
thd grhin in sacks and in heaps on the granary floor and also of 
immediately after threshing ahd storing in heaps were 
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Tests foi‘ geiTiii nation and inoistnre content were conducted at approxi- 
mately fortnightly intervals on all lots of grain. 

The results obtained in these trials confirm those obtained in the two 
previous seasons and indicate that : 

(1) A high standard of germination was maintained so long as the wheat 
was kept in stacks ; 

(2) After threshing, the germination of the grain deteriorated gradually, 
irrespective of the date of threshing ; 

(S) With the exception of the Clonakilty Centre, there, was no iiia.rked 
differeiice in germination as between grain stored in sacks (snb-lol s 
(a)) and grain spread on loft (sub-lots (b) ; 

(1?) Deterioration in the germination of kiln-dried lots was nuicli slower 
t han where grain was not so dried and at the close of the trial practic- 
ally all kiln-dried samples still showed a satisfactory germination ; 

(5) Eapid deterioration of germination in lots not kiln-dried is associated 
with high moisture content and w^ould ap])ear to be caused by it ; 

(6) Air humidity does not a]:>pegi‘ definitely to iniliienee the germinatiou 
exee]}t in so far as it may affect the nmisturc content of the graiiu 



THE EFFECT ON SUBSEQUENT EGG PRO- 
DUCTION OF THE LEVEL OF FEEDING 
DURING THE GROWING PULLET STAGE 


By 

E. J. Sheehy and E. M. Bukkk* University College, Dublin. 

The effect of a deficiency oi‘ an essential mineral or vilaniin dr of protein 
in the diet of the pullet during the transition period from the ehickeii stage 
to time of egg laying is to retard the development of sexual maturity, and 
possiblv^ to affect adversely the subsequent egg production of the bird. 
Yi^iy little dciinifce information exists, however, as to the effect of different 
cunccniTatioiis of diet ie., bulky as compared with a coiieeiitrated meal 
or, grain mixture, on the age at which egg-laying conniienees and on the 
production dining the subsequent egg-laying vse^ason. 

To collect some accurate data on the subject an (‘xpti‘jnient lues been 
conducted wMch has gi\'en results of such practical signilicancjc that their 
publication is warranted prior to tiie currying out of a conhinnalory cx- 
])crinicnt which may take some considerable time lo complete, A batch of 
twcive-and-a-half weeks old wyandotte pullets was divided into four groups 
cmitaining the foliowdiig numbers : Grou|> I, ; Group II, 37 ; Group III, ; 
Cri’oup IV, 24. While all pullets were of more or less iniiforin weight and size. 
Group I birds were exactly matched with those of Group II, and Group HI 
birds with those of Gjmip IV. Groups I and II had access to grass pens 'of 
similar size but Groups HI and IV were, from the age of twclve-and-a-half 
weeks to twenty-eight weeks, each confined to a ’well* lighted house in which 
the door was of wire netting and wooden slats, the floor space per bird being 
exact]}' the same in the ease of these comparable groups. During the })criod 
of lifteen-ancha-half weeks when the birds were growing from the chicken 
Lo the sexual maturity’- stage ^all four groups were fed on dry mash supplied 
ad and, in 'addition, they were given a feed of grain each night at the 
rate of two ounces per bird. The composition of the mash and the type of 
-grain fed to each group is shomi in Table I, which also gives the percentage 
of fibre ill the combination of mash and grain consumed l)y the respective 
groups. 

the pullets remained Iiealthy, and, while the appetite of ail groups was 
that of Ihnups li and IV Was keener than that of Groups I and 
III, thk 'being specially noticeable at the time of feeding grain in the evening. 




TABLE 1. 





Group 


II 

III 

IV 

('raslied Oats 

(parts by weight) 


40 


40 

^\lieateri Bran 


>, ) » • 

20 

50 

10 

40 

Wheaten Pollard 

i 

.. ) .. 

4.0 

— 

40 

— 

Ground Barley 

{ 

„ ) .. 

m 

— 

SO 


:Meat and Bone Meal 

i 

s> ) • • 

10 

10 

10 

10 

Common Sait 

i 

„ ) .. 

i 

1 

1 

1 

Alfalfa Meal 

( 

) » • 

1 

1 

10 

10 


Gram 


Bariev 

Oats 

Barley 

Oats 

Percentage of fibre in Mash and Grain diet 

i 5.4 

1 

' 0.4 

1 

1 6 

10 


The average weights of tlie birds at six and a half months of age and the 
notes on their appearance and condition which were recorded at the time of 
weighing, are given in Table 2. 


TABLE 2. 



Group 

Average 

Weights . . 

1 

II 

Hi 

IV 

4 lb.-14 ozs. 

5 Ih.-l oz. 

4 lb. >11 ozs. 

4 Ib.-1 0 ozs. 

Appearance 

ant! 

Condition 

Birds firm and 
plump to handle, 
well conditioned, 
closely feathered. 
They appeared 
slightly smaller 
i than those of 
j Group II. 

! 

Birds thin in 
comparison with 
those of Group I, 
loosely feathered. 
In comparison 

1 with Group I 
thay appeared to 

I carry a larger 
i franie. 

i 

Buds well de- 
veloped, in good 
condition and 
firm to handle, 
closely feathered. 
In comparison 
with Group IV 
they a])peared 
smaller. 

Birds in poor 
condition but 

appeared to have 
larger frames 

than those of 
Group III. The 
feathering 
loose. 


From the age of six-and-a-lialf months the pallets from the four groups 
were housed together and fed on a laying diet which was common to all of 
them and which was constituted as follows : Dry mash, fed ad lib. composed 
of a mixture of : 

Wheat Pollard 
Ground Barley 
Wheat Bran 
Meat and Bone Meal 
Common Salt 

B 


40 parts, 
30 „ 

20 „ 
10 „ 





198 


C^raln fed to limit of appetite in the evening and composed of a mixture cf : 

Barley . . . . . . 4 parts . 

Oats . . . , . . 1 pait. 

Limestone, grit, ad. Uh. In addition ail the pullets had free access to a grass rum 

Egg production from the individual birds was recorded in the foui* groups 
while the pullets v/ere on diliereiit diets prior to six-and-a-half months of 
age, and thenceforward for a period of nine months when the birds were 
•on the common laying diet. The pullets in Groups I and III shov/ed a marked 
siiiiiiarity in egg production, and a like similarity in production appeared 
as between the birds in Groups II and lY. In respect of egg 5deM Groups I 
and III are accordingly taken collectiveJy, as also are Groups Hand IV. Lading 
began at an earlier stage among Groups I and III than in Groups II and IV, 
and at six months of age the total production by Groups I and III was 680 
while Groups II and IV had laid only 456 eggs. By that time, at 
‘six-ancha-haif moiiths, 78 per cent, of the birds in Groups I and III had 
begun to lay, while only 5T per ceiit. of those in Groups II and IV had started. 
The average weights of all the eggs laid by Groups I and III and by Groups 
II and IV prior to six-and-a-Iiaif months of age were 43 and 44 grams, 
respectively. 

For the nine months period wdiile the birds were adv aiieing from the age 
of six-and-a-liaif to fifteeii-and-a-half months of age and during wdiich time 
they were all fed to a common diet the egg yield was as shown in Table 3. 


TABLE 0. 



Average Monthly Egg 

Production per Bird 

From Groups 1 and III 

From Groups II and IV 


No. of eggs 

Weight of Egg 

No. of eggs 

Weight of Egg 

64 to 7 k months 

lei 

45 grams 

H-i 

484 grams 

?! »i si ,, 

ISi 


19i- 

521 „ 

8 A „ U 

15 

m M 

15 

52| „ 

9| „ 10| 

in 

54 „ 

19i 

654 ,, 

lOi „ Hi 

10 

57 „ 

18i 

57| ,, 

Hi „ 12i 

184 

59| „ 

20i 

58 ,, 

12i „ 13i 

184 

S9i 

20i 

58 

131 „ Hi 

i 204 : 

57i „ 

20i 

57i „ 

14i „ 13| 

i 1 

1 1 

so-i „ 

18i 

58 


The egg production of the birds in Groups 11 and IV rapidly reached the 
level of that from Groups I and III and the figures in Table 3 show that their 
over a period of seven months succeeding the age of six-and-a-half 
ijl’iVfs^thS'Was, for each month other than the third, actually higher than that 
in Groups I and III. The number of birds in each group, however, 
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was not sujFiciently liigli to warrant a general conclusion to be drawn from 
tlie results. 

11' the diet of the growing pullet includes ail the essential nutritive ingred- 
ients her flame and her su]>sequent capability to produce eggs develop at 
least as well when the diet is of a bulky as when it is of a concentrated nature 
provided there is no liniitatioii in the quantity of food supplied. A bulky 
diet. one in which the fibre reaches 10 per cent., produces a la^’ge frainecl 
loose- Tea lliered pullet while a comparatively concentrated diet, where 
the libi-e is limited to G per cent, produces a more tightly feathered and betteiu 
eondilioned bird which, however, is not a.p]>reeiably w^eigliLicr than its 
comratic fed on the bulky diet. The bird reared from twelve-and-a-half weeks 
old to the egg-laying stage on the more concentrated diet begins to lay earlier 
in life, and 'at the age of ,six-and-a-half months has iayed appreciabh'' more 
eggs tlian her comrade reared on a more bulky diet. When, however, both 
birds arc ]mt on to a common laying diet conipjirable in concentration to 
tliar ^>i‘ the more concentrated of the diets feil during the pullet-growing 
stage (a?ad in this experiment Kic change wns made at the age of six-aud-a-lialf 
months) the egg production of tlie more backw’-ard pullet very rapidly ap- 
proaches that of the other, and during the subsequent nine months her 
monthly production is at Ica^st as higli as that of the birds given the more 
concentrated diet duibig the growing stage. 


(Received for publication on 2nd August, 1944.) 
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LEAF ROLL INFECTION IN THE POTATO 
VARIETIES SKERRY CHAMPION, SHAM« 
ROCK AND MATADOR- 

By 

Robeet McKay, D.Sc., and Phyllis E, M. Clinch, D.Sc., 
Department of Plant Pathology, University College, Dublin. 

Although no potato A^ariety immune to leaf roll has yet been discovered 
various workers have pointed out that varieties differ greatly in susceptibility 
under field conditions. Amongst investigators Avho have commented upon this 
fact may be mentioned Murphy (6), Whitehead and Currie (10), Lough- 
nane (5), BartonAVright, Cockerham, and MeBain (1), Stevenson et al (9). 
Iii this country potato inspectors employed by the Department of Agriculture 
liaA'c consistently maintained that leaf roll is scarcely ever seen in some of 
the older varieties, the two mentioned particularly being Skerry Champion 
and Shamrock. In a paper entitled ‘‘Investigations on tlie Leaf Roll and Mosaic 
Diseases of the Potato/' Murphy (6) noted both these varieties as being 
amongst the most resistant to infection in the field. Skerry Champion being 
recorded under the name of Striped Champion, which is a synonym, as is 
Buchan Beauty, according to Davidson (4). 

Apart from a few small scattered lots. Shamrock is not groAvn to any 
ex lent as a field crop in £ire. In experimental plots, however, where small 
lots of varieties are under test for wart disease {Synch ytrUm endobioticum}^ 
cropping capacity, or maturity, it is frequently used as a buffer variety on 
account of its distinctive appearance, its resistance to blight (Phijfophthom 
infestans) and the fact that it remains green long after other varieties are 
dead. Experimental plots of this type containing, as they do, a heterogenous 
collection of plants are invariably nursery beds of all kinds of disease. 
Xevertheless, when Shamrock is grown in successive years in such plots 
Avithout change of seed, it is said to shoAV surprisingly little deterioratioip 
, whilst British Queen. Up-to-Date, and Kerr’s Pink eventually become 
permeated with leaf roll under the same conditions. 

’ Unlike Shamrock, Skerry Champion is a popular variety cxtensmely 
cultivated throughout the Midlands, and retained chiedy on account of 
its excellent quality. Generally speaking, the particular pails of tlic J^iidiands 
where Skerry Champion is grown are not faA'oured as Svcd -producing areas, 
for it has been found that when certified stocks of such vaiiclies a.s Kerr's 
Pink and Up-to-Date are introduced into these loctddics, ihey lre(]uently 
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develop 10-20 per cent, leaf roil within Iwo or three years. Obvdoiisly, coiidi- 
tioBS in these districts are suitable for the spread of leaf roll and sources of 
infection are not lacking. Under the circumstances, the reported freedom 
from leaf roll of Skerry Champion was a matter of considerable interest anti 
the idea was conceived that Skerry Champion might possibly be a carrier 
of the I'irus and hence function as an unsuspected source of infection for 
other varieties, x^n investigation was therefore made of the reactions to leaf 
roll of Skerry Champion and Shamrock, and also of an old coiitineiita! 
Avrriety. Matador, w^hicli appeared to be of interest in the same connection. 
The present paper is an account of the results obtained. 


ARTIFICIAL INFE(!TION OF SKERRY CIMMPION AND SHAMROCK 
WITH LEAF ROLL. 

The leaf roll virus cannot be conveyed from one potato plant to another by 
innoculation of expressed sap, but, as a general rule, is readily transmitted 
by grafting. 

Six plants of Skerry Champion and six of Shamrock were therefore grown 
in pots in the greenhouse and wlacn 0-8 inches high w^ere top-grafted with 
potato scions infected with leaf roll. The majority of the grafted plants 
showed, in due course, primary leaf ‘roll in the axillary shoots, and in the 
‘Succeeding year the tubers of all units gave rise to plants infected with 
secondary leaf roll. 

The detection of leaf roll in the variety Skerry Cliampion presented no 
dilRculty. The symptoms of the disease are of the ordinary medium type 
like those of, say, Great Scot, and consist of a rolling of the lower leaflets 
accompanied by a pale, pinched appearance in the tops (Fig. 1), The plant, 
as a %vhole, is somewhat stunted. In the primary stage of the disease seen in 
the glasshouse, the tops of the shoots become stiff and erect, the leaflets are 
chlorotic and reduced in size, and there is a marked development of antho^ 
cyanin pigment. 

On the other hand, the diagnosis of leaf roll in the variety Shamrock iit 
the field was by no means easy. The main diagnostic feature of the diseU'Se, 
namely rolling of the leaves, is not easily discernible in this variety, or can 
only be detected at a certain stage. Although in the early Stages of growth, 
the bottom leaves of infected plants become tough and display a slight 
upward curling of the margins, the latter symptom is short-lived owing to the 
development of dry blackish lesions on the affected leaves", this being a varietal 
characteristic and not a disease symptom. These lesions coalesce and the 
leaves soon wilt and drop : no further rolling occurs (Pig. 2), The chief manner 
in which diseased plants differ from healthy ones is in their reduced size and 
slightly chlorotic appearance, espedally in the tops. Nevertheless, in spite o£ 
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!be €omparativx4y mild foliage symptoms, preliminary weighings indicate 
that the reduction in yield due to the disease is in the neighbourhood of fifty 
per cent. 

It can be seen that artificial infection of Skerry Champion and Shamrock 
presented no diffienlty ; although it would appear from the statements of 
Bar ton- Wright et al (1), that these investigators found some difiieiilty in 
transmitting the virus to Shamrock by grafting. 


INFECTION OF SKERRY CHAMPION AND SHAMROdC BY MEANS 

OF APHIDS. 

In these tests the experimental tubers of SkeiTV Champion and Shamrock, 
and tubers of British Queen infected with leaf roll, were sprouted in moist 
sand in muslin-covered boxes, and when the sprouts were sulficientl}' long 
(iisualiy about 4 inch) they were colonised with aphids from leaf roll soiu’ces. 
The insects were alloived to feed for some -weeks, and wxre then kilk-d by 
fumigation and the tubers planted. 

The preliminary experiments of this kind in 1089 were restricted, owing 
to the difficulty in procuring tubers of the test varieties. Details of the 
experiments were as follows : — 


Skerry CiiA:\r?iox. 

1039, Six sprouting tubers w'ere colonised with aphids {Myzus pa\sic{€) 
from leaf roll RritivSli Queen and six tubers of President and three of Arran 
Banner were colonised at the same time as controls. The insects "were allowed 
to feed for one week after which all the experimental tubers wxre planted 
in pots in the glasshouse. Four of the Skerry Champion tubers gave rise to 
plants showing primary leaf roll, -while all the Presidents and Arran Banners 
wxre infected. 

Later in the same year nine more sprouting tubers of Skerry Champion, 
nine of Golden Wonder and six of President were colonised with Mym$ 
persiew from a leaf roll source. The infestation -^vas heavy and the insects 
wxre allowxd to feed for four wxeks, after which the tubers were planted in 
the field on June 10th, Owing to the lateness of the season and the proximity 
of the plants to a hedge, growth of the resultixig plants was not altogether 
satisfactory. One Skerry Champion showed definite symptoms of primary 
leaf roll and two more were suspicious ; the presence of the disease in the 
latter being confirmed in the succeeding year. Eight of the nine Golden 
Wonder and five of the six President plants showed leaf roll. 

1940. Twenty-four tubers of Skerry Champion and six leaf roll British 
Queen -tubers were sprouted in the same box, and on April 6th ivere colonised 
with Myzm persiew. Leaves from a British Queen plant infected with leaf 




Fig. 1. — -Typical Leaf Roll in Skerry Champion. 
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roll were enclosed in the box at the same tiine. The insects miiltiplied anti 
fed freely and after four weeks were removed by fumigation and the tubers 
planted in the field. Sixteen of the resulting Skerry Cliampioii plants showed 
leaf roll, (eight having primary SNunptoms and eight secondary), the remaiiiiiig 
eight appearing normal. The amount of infection was thus about 6T 
per cent. 

1941-1942. In the autumn of 1941 the wTiters, in company with officials of 
the Department of Agriculture, inspected in the Midlands a field of potatoes 
containing Skerry Champion and Up-to-Date growing in adjacent plots. 
The Up-to-Date plants were badly infected -with leaf roll, but careful inspect 
tion failed to reveal a single leaf roll plant in Skerry Champion growing 
alongside. In order to investigate this phenomenon, two tubers from eacii 
of forty-eight Skerry Champion plants in the drill adjacent to the Up-to-Date 
plot w'ere secured at the end of the season, together ■with a number of tubers 
from leaf roll Up-to-Date plants. Of the forty-eight Skerry Champion dup- 
licates, one complete set was planted in 1942 in the field at Glasnevin without 
previous treatment, w^hile the otlier w^as submitted to sprout infection -with 
leaf roll beforehand. Myzus circumflexus wnis used as vector and -was found 
to feed just as freely as 3Iyziis persica\ The Up-to-Date tubers were used as 
sources of infection, in order to cover the possibility that the leaf roll virus 
occurring in the Midlands might be a different strain from that previously 
used at Glasnevin. For control purposes, fourteen tubers of the variety 
President were exposed to infection under the same conditions. 

The tubers Avere <^olonised on April 20th and planted in the field on May 
2C)th. Of the resulting plants, forty-live of the forty-eight Skerry Ciiain- 
pious had leaf roll, and thirty-nine of these sho-wed secondary as well 
as primary symptoms. Thirteen of the Iburtccn President plants were 
infected. 

Of the forty-eight Skerry Champions grown wuthoiit treatment, two 
adjacent plants showed leaf roll, having apparently contracted infection 
naturally in the field. 


Shamrock. 

1939. Five sprouting tubers were colonised with Myzns persiem from a 
leaf rol source. The sprouts were rather long and the apical leaves hairy,' and 
the insects did not appear to feed freely, xlfter fumigation The tubers w^ere 
growm in the glasshouse. One plant showed symptoms suggestive of primary 
leaf roil in the upper leaves but the disease could not be diagnosed %vith 
certainty. When the tubers from these plants were grown in the following 
year, three of the five units were found to be infected with leaf roll. 

Later in the same season twelve more tubers were subjected to infection 
and on this occasion the insects multiplied and fed freely on the sprouts* 
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Growth of the resulting plants was poor owing to late planting in the field, 
and only two of the twelve plants w^ere diagnosed as having primary leaf roil. 

1940, Twenty -four Shamrock tubers >veTC subjected to sprout infection with 
Slijzns persicie in the manner already described for the 1940 experiment with 
Skerry Champion. Again it ivas observed that the insects multiplied and fed 
freeh^ on the Shamrock sprouts. ’When the experimental tubers were grown 
subsequently in the lield, twelve of the plants were diagnosed as having 
primary leaf roll and three more, which appeared suspicious, were shown 
by gi'afting tests to be infected. The amount of infection was thus approxi- 
mately 62 per cent. and. this is possibly a minimum figure in view of the 
difficulty of diagnosing leaf roll in this variety. 

The foregoing experiments demonstrated clearly that both Skerry Champion 
and Shamrock are siiscejdible to sprout infection with leaf roil by means of 
aphids. 


NATURAL INFECTION OF SKERRY CHAMPION AND SHAMROCK 

IN THE FIELD. 

In this connection reference has already been made to the statements of 
inspectors regarding the virtual freedom from leaf roll of Skerry Champion 
and Shamrock. A specific example observed by the writers of the contrast 
between Skerry Champion and Up-to-Date in regard to leaf roll infection 
has also been mentioned. In another instance, however, a sample of Skerry 
Champion received from Co. Tipperary when grown at Giasneviii showed 
leaf roll in three out of eleven plants, i.e., 27 per cent. From this it was evident 
that it wmuld be incorrect to state dogmatically that leaf roll does not occur 
in Skerry Champion in the field, although infected crops are unusual. Con- 
sidering the ease with which sprout infection takes place, it is perhaps to be 
expected that occasional stocks would be bound to show disease, If subject 
to aphid infestation of the sprouts. 

In order to test the actual susceptibility of Skerry Champion and Shamrock 
to natural infection in the field, the following experiments were carried out 
at Glasnevin. (It may^ be stated that potato viruses normally spread freely 
at the latter centre), 

1939. Six plants each of Skerry Champion, Shamrock, Arran Cairn, Golden 
Wonder, President, and Champion were grown in short drills alternating 
with drills of British Queen infected with leaf roll. During the season none of 
the Skerry Champion ^ or Shamrock plants showed primary leaf roll 
symphMpa j one of the Skerry Champion tubers failed to grow. 
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Tlie tubers of all the experimental plants were saved and grown in the 
following year, when the iniinber of infected units w«as found to be as follows : 
Skerry Cliampion 0/5, Shamrock 1 /'C, Arran Cairn 5/6, Golden Wonder 5/6, 
President 5/6. Champion 4/6. Skerry Champion was resistant while Shamrock 
had eoiiiraeted almost 17 per cent, infection as compared with approxi- 
mately 86 per cent, in the more susceptible varieties. 

1940. Ihveiity-four plants of Skerry Cliampion and t-w'-enty-four of Shamrock 
ivere growm on either side of a drill of tw^enty-fonr British Queen plants 
infected with leaf roll. The experimental plants appeared normal the first 
season and v/erc remarkably uniform in size. Four tubers from each of the 
forty-eight units w^ere planted in the lield the following year. None of the 
Skerry Champion plants showed leaf roll, but one unit (he., 2 per cent.) of 
Shamrock had coiitracted infection. Unfortunately, a susceptible variety was 
not included in this experiment. 

1941. Forty-eight plants of Shamrock were again grown in the field on 
either side of a drill of leaf roll British Queen plants. Six tubers from each 
unit of Sliamroek were saved and planted in 1942, but no leaf roll could be 
dcLecied in any of tiiem. Other varieties however, such as Dunbar Standard 
and Sharpe’s Express, contracted a considerable amount of infection in the 
same plots in 1041, as wns shown when their progeny was planted in 
1942. 


1942. This experiment w'as designed to test, in the severest manner possible, 
the susceptibility of Skerry Champion and Shamrock to infection in the 
held. 

The layout of the experiment was as follows : Drill 1 contained tweh'e 
plants of Shamrock grown in alternation witii tw'clve plants of British Queen 
infected with leaf roll. Drill 2 contained tw^elve Skerry Champions arranged 
in a similar manner. Drill 8 was in the nature of a control and contained 
twelve plants of the susceptible variety President alternating with twelve 
leaf roll British Queen plants. The fourth drill contained -six plants of Skerry 
Champion and six of Shamrock, each alternating with a leaf roll British 
Queen Plant, Of the above plants, one Skerry Champion and one Shamrock 
failed to grow. Six -tubers from each of the remaining experimental plants 
were saved at the end of the season and these were grown in the field in 19iS. 
The number of units in each variety which had contracted leaf roll was m 
follows : Skerry Chanrpion 1/17 or 6 per cent. Shamrock 6/17 or $5 per cent*, 
and President II /12 or 92- per cent. 

The results of the various experiments on infection of Skerry Champion 
and Shamrock are summarised in the accompanying Tabic, the susceptible 
variety President being included for comparison : — . 
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Variety 

Artifseiai Infection ' 
by Stem Grafting 

Sproui. Infection 
by Aphids 

Natiiml Infeelion 
in Field 

No. 

Tested 

No. 

Infected ' 

No. 

Tested 

No. 

Infected 

No. 

Tested 

No. 

Infected 

Sicerry Champion 

Vi 

0 (100°i) 

87 

os (78%) 

4‘0 

1 (2%) 

Sliainrock 


6 (100%) 

41 

20 (ol%) 

95 

8 (8%) 

President . . 

i 

1 

— 

20 

24 (92%) 

18 

■ 10 (89%) 


LEAF ROLL IN 5IATAD0R 

Several eoiitiiiental potato varieties reputed to be of high starch content 
were introduced into Eire early in the spring of 1930. These importations vrere 
made at the request of persons interested in growing potatoes for the pm- 
ciuctioD of industrial alcohol. Before being distributed throughout the 
country, however, the imported tubers were gi’owii in quarantine under 
the Department of Agriculture, and represen tati\'e samples of all varieties 
were tested for the presence of virus diseases at Glasnevin. 

xlmoiigst the different viruses present, leaf roll wms found to occiir to the 
extent of 8 per cent, in the variety Matador. This \'ariety is at least half a 
century old. being mentioited in the Report of the Board of Agriciiiiure, 
London, 1892 (8). where it is recorded as a German variety then introduced 
into Sweden. As the trend of the disease symptoms in Matador is somewhat 
unusual it -was considered of interest to include the observations made on 
this variet}-^ in the present communication. 

On plants growm out-of-doors the disease showed up plainly in the lower 
leaves when they w'ere about seven %Yeeks old. The affected units were a 
little stuntech the margins of the lower leaflets being rolled slightly 
upwards {Fig. 3.) During this phase the plants appeared like 
those of Up-tO“Date or Majestic in process of developing secondary 
leaf roll. There was, however, a eliaraeteristie feature in the ease 
of Matador, namely a pale jmllowish-green colour in the terminal 
leaflet of the lower leaves, which contrasted with the nonnal green 
colour of the remainder of the foliage. The presence of abundant 
starch in these terminal leaflets showed that starch retention occurred just 
as in the case of typically roiled leaves (7). The rolling of the io'iver leaves 
w^as not progressive as in the case of Up-to-Date or Majestic. On the contrary, 
by the time the plants w^ere in full flower the previously-rolled leaflets had 
opened somewhat, and only the margins presented a slight upward curva- 
ture (Fig. 4). But the pallid appearance of the terminals of the basal leaves 
stil persisted, and remained the most prominent indication of the diseased 
condition of the plant* Tow^ards the end of July and throughout the remainder 





-VaiicLy :Matador ; plant seven weeks old .diowing secondaiy I^eaf Roll. 
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of the season the diagnosis of leaf roll in the affected plants would have been 
difficult except for one acquainted with the behaviour of the disease in this 
variety. When scions from these plants were grafted on the variety President 
typical leaf roll symploms developed in the stocks, (Fig. 5). An examination 
of the yield of health}^ and infected Matador plants over a period of three 
years showed that, notwithstanding the comparatively mild effect on the 
lops, the disease caused a reduction hi yield of approximately 58 per cent. 


DISCUSSION. 

Scottish workers, especially Coekerham (3), have studied the resistance 
of u number of ])otato varieties to leaf roll. Shamrock is apparently one of 
the three varieties which Coekerham (3) found to withstand completely 
intensive conditions of infection to leaf roll in the held and laboratory over 
a seven year period. Ilis results led him to believe that Shamrock possesses 
hereditary factors which prevent infection from leaf roll, but that these 
arc several in number and ciimulalive in effect. In the present investigation 
both Shamrock and Skerry Champion were readily infected by the artificial 
method of stem-grafting, and a high ])erecntagc of infection was obtained 
by sprout injection with aphids from leaf roll sources. Neither variety, 
tlicrcfoTcx is resistant lo leaf roll in the same sense a,s IT.S.D.A. Seedling 
is resistant lo virus X; or in tlie way that a variety like Arran Crest 
is held iiiiniunc to X, namely, because of the intensely necrotic nature of 
the response (voked l>y the virus whi(‘]i Cadman (2) has shown to be an 
hcrilable factor. 

The results o!)laincd a.t (^hisnevin conJlrm Cockerham’s statement regarding 
the resistance oJ* Shaiwock to field infection with leaf roll, wffiile showing that 
Skerry Champion is superior in this respect. Indeed the latter variety appears 
to be resistant almost to the point of immunity in the field. No explanation 
can be put forward at present to account for this resistance. The possibility 
was considered that insect vectors of the leaf roll virus might be averse to 
feeding on these varieties. In the sprout infection experiments, however, 
no antipathy wdiatcver was observed and inspection showed that various 
insects, including different species of aphids, fed on the adult plants out-of- 
doors. The fact that virus Y cropped up frequently in the field experiments 
also showed that aphid vectors were capable of causing virus infection 
freely in both varieties. The possibility was also examined that previous 
infection wdth virus A, which is common in old varieties in this country, 
might perhaps render plants resistant to natural infection wdth leaf roll. 
But it was found that the presence of virus A in no way affected suscepti- 
bility to the disease. Incidentally, it is clear that laboratory tests of sus- 
ceptibility are not always a reliable guide to behaviour in the field, a fact 
already noted by Stevenson et at (9). 
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The high degree of resistance slio%vn by Skerry Champion in the field 
infection tests was in keeping with the statements that crops of this variety 
seiclom have leaf roll. The disease symptoms are of such a nature that they 
coidd scarcely be overlooked by any potato inspector. On the other hand, 
Shamrock (although highly resistant compared to a variety like President) 
proved to be less resistant than %vas expected, and it is considered possible 
that the disease may actually be more prevalent in this variety than is be- 
lieved ^ but escapes detection owing to the mild nature of the symptoms pro- 
duced. It is interesting to note that in Shamrock and in the variety Matador, 
which is an equally mild reactor, the reduction in yield of tubers due to tiie 
disease was considerably greater than one w'ould have expected from the 
appearance of the tops. 
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li'ig. 5 . — Typical Leaf Roll in President, the result of grafting scions of ^Matador 

(Fig. 4) on President. 






PIG FEEDING TRIALS WITH LAWN 

GRASS. 


Ill order to test the value of young grass as a substitute for meal in the 
ration of fattening pigs, feeding trials were conducted in 1942 at Atheiiry 
and iloiiakilty Agricultural Schools and in the following year at these two 
centres and also at tlie Ballyhaise School. 

1942 Trials. 

At each centre suitable pigs of 12 to 14 weeks old were selected and divided 
into two comparable groups. The pigs in Group I were fed to appetite on a 
meal ration with a small allowance of green cabbage together with half a 
gallon, approximately, of skim milk per head per day. The pigs in Group II 
were fed up to 3 lb. per head per day of the same meal mixture together with 
a quantity of milk similar to that given to Group I and in addition as much 
lawn grass as they would consume. 

The itical ration wuh made up as follows 

Barley Meiil i\ parts. 

(Ground Oats 3 parts. 

Pollard 1 part. 

Owing to the searcaty of pollard the meal ration at Athenry had to be 
altered as from 8tii September to 2 parts barley meal and 1 part ground 
oals. 


The grass, 2 to 3 inches in length, w^as cut fresh every day or every second 
day, mixed with the meals and the food given in the form of sloju 

Athenry^ 1942. 

At this centre each group consisted of 7 pigs. During the first week of Ihe 
trial meal was fed to Group II at the rate of I i lb. per head per day. This was 
increased to 2 lb. for the second and third weeks, tp 2| lb. for the iburth and 
fifth weeks and to 3 lb. in the sixtli week. This rat,e continued till fdie 
end of the trial. By the second week Group I pigs were consuming 3 Ib.‘ 
meal per head per day and from then onward the amount rapidly increased. 

Table I shows the average live weights of the pigs in each group at the 
beginning of the experiment and at approximately fortnightly intervals 
thereafter also the average of the foods consumed per head by each lot up 
to the date of weighing. 
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TABLE I. 

ATera^e iive weights apxi foods consumed by Groups I and II at Atheiiry, 1942. 


GROUP I 


GROUP n 


Date 

of 


Averagf' quantities of foed consumtd 


Live 


A''erige quantities nf foods ooiisarueJ 
per head to date of \;eighing 



1 W'oiglit 
* pec hoad 

1 

1 Ib 

JL>al 

la. 

1 

Cabbage* 

j 

ib. 1 

n.ik 1 

! 

gais. 

MoaU 

cqiili'a’ien: 

in 

;1 

i 

V/eigDt 
per head 

!b. 

Meal 

Id. 

Grass 

lb. 

Milk 

g.'iU 

ileal 

equival»‘nfc 

excluding 

grass 

la. 

2 June, 1‘.*42 

50.4 



r 


ii 

50.3 


_ 



16 „ 

ti.U i 

35 

10 j 

7 

47 

1 

GC 1 

21.5 

24 5 

7 

25 0 

20 „ 

^3. 7 

SO..! 

20 ; 

U 

100.5 


77 1 

50 

50 

U 

•58 . 2 

Ujiih' 

103 (» ' 

! i::c a 

; 30 ; 

23 ' 

175 


Ss) J 1 

91.5 

92 

I 21 

97.8 

2S „ 

12i.G 

li'.O 

, 40 ‘ 

2^ 

2.55 

,i 

7 

13b. 0 

337 5 

i 28 

14!) 9 

IS Au^ , , 

. 140.7 i 

Sil . 5 

1 ... 1 
i,j 1 

37 i 

322 7 

'! 

Jli 3 

190.5 , 

221,5 

* 37 

207. 3 

1 Sept., „ 

ITC.l 

352 

' 110 1 

U , 

-irj.o 

ij 

130.3 

241.5 

283 

! 41 

7 

15 „ , , 

,, 105.1 

' •i'^0 5 

; 150 i 

40 , 

5-1 4 


13S.7 

283.5 

303 

1 4o 

300.2 

29 

I 222.0 

a''-! 5 

no ! 

51 5 f 

003. 2 


135 4 

325.5 

445 

51.5 

34(ji 0 

13 Oct , 

1 ^ 

! _ 

• - ! 

— ! 


1 

loj S 

307.5 

539 

58 5 

id? 0 

27 ,, 

1 „ 


! -™ ( 


— 


ioi 

400 5 

G3it 

I ('.4 

513.3 

10 Nov , „ 




' ! 

— 


1, 

170 9 

45i.5 

739 

70,7 


16 „ 

1 

— 

, - 1 

1 


— 

s; 

ii 

ISO. 4 

472 . 5 

789 

! 

1 74 2 

59 -.0 


““fifeal equivalent = Meals ; oadbrig? x j+railk z 1.7. 


The experiment began on 2nd June, 1042, and was continued till ICtli 
November. The health of all animals remained good throughout the period. 

The pigs in Group I developed normally and at all times presented a 
thrifty, healthy appearance. By 29th September they had reached an average 
live weight of 222 lb. when they were slaughtered. 

The pigs in Group II in contrast, were restless and at an early stage de- 
veloped a dirty scruff on their backs. They were constantly rummaging in 
their litter which they fouled and were difficult to keep bedded. They showed 
a distinct preference for the meal part of the ration which they picked out 
as far as possible before consuming the grass. As will be seen from Table I 
they had only reached an average live weight of 185.4 ib. at 29th September 
when Group I was slaughtered at an average weight of 222 lb. During the 
last few weeks of the experiment the progress of Group II was so slow that 
on 16tli November (by which date also growth of grass had almost stopped) 
the grass wns discontinued and the pigs were fattened off on meals alone. 

They were kept on meal ration for 29 days during which period they in- 
creased at the rate of 1 .16 lb, p^r head per day indicating that on a suitable 
ration the pigs were capable of increasing in weight at a reasonable rate. 
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The eiirer\s report indicated that all ])igs in Group I were of first quality 
while in tlic case of Group II the fat was soft and spongy. 

Clonakiity Centre : 

At this centre each group consisted of (> pigs. The meal ration as at Atiienry 
consisted of : — 

Barley Meal 0 parts. 

Ground Outs 3 parts. 

Pollard'' 1 part. 

This ratii)n 'vvas fed ad Ub, to Group I together with a small allowaiiee of 
green food and 4 pints of milk per head per da}*. B}' 28tli September the pigs 
ill tliis group iiad reacdied an a\ erage of 252 lb. and were slaughtered. Through- 
out the e:\])i'riinenf. they remained healthy and throve normally. 

The pigs in Group II received up to 3 lb. per head per day of the mca! 
ration, a railk allowance similar to that of Group I, together with as mudi 
fresh lawn grass as they could consume. The grass wnis taken from the lawns 
in front of tlie college and from a field of permanent pasture. The length of 
the grass varied from 2 to 3 inches. By the fourth week the maximum meal 
allowance was reached and continued till the end of the experiment. Although 
the pigs in tliis group ale their food well they did not behave or thrive as 
fattening pigs isoniially do. 

They were restless, rather thin with drawn up bellies, staring (‘-oats and 
a general unthrifty appearance, although they remained healthy Ihrouglioiii 
the period. 

Oh November Ibth the grass was discontinued and they were linished 
bn a ration of : 

4 parts Barley Meal 

2 parts Ground Oats “ 

1 part Soya Bean Meal 

fed at the rate of 8 lb. per head daily, together with as much cooked potatoes 
as they w^ould clear up and the milk allowance as* hitherto* During the period 
from 16ih November to the 14th December when they were sent for slaughter 
they increased in live wmight at the rate of 2,71 lb. per head daily indicating 
that the slow progress during the period on which they were on the ration 
containing grass was not due to inherent unthriftiness in the animals. 

The food consumption per lb. live weight increase was as follows :-r 

Centre Group I Group II 

Athenry 4.2 ib. meal eqiii- 4.8 lb. Meal Equivalent 

valent + 6 . 4 lb* grass 

4.0 „ „ „ 

+ 6. 8lb. grass 


Clonakiity 


4.6 
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TABLE II, 

A^'erage lire weights and foods consumed by Groups I and II at Clonakiliy^ 

1942. 






GROUP I 



GROUP II 




Average quantities of food consumed 


Average quantities of foods consumed 

Date 


Average 

per head to date of weighing 

Average 

per head to date of weighing 

of 


Live 





Live 














UVighing 

Weight 1 

Meal 

Cabbage 

Milk 

Meal* 

\¥eight 

Meal 

Grass 

Milk 

Meal 



per head 




equivalent 

per head 




equivalent 

excluding 












grass 



lb. 

lb. 

lb. 

gals. 

lb. 

lb. 

lb. 

ib. 

gals. 

lb. 

1 June, im 

o7,8 



i 


57.5 





7 „ 

n 

j 60. S 1 

21 

1.7 

S.5 ! 

27,2 

61.1 : 

14 

7 

3.5 

20.0 



S2.S i 

63 

6 

10.5 ; 

81.5 

' 75 

42 

21 

10 5 

50.8 

b July, 

ny 

102.7 

122.5 

11.3 

17.6 i 

153.5 

1 04.5 

84 

38 5 

17.5 

m.7 

£a „ 


j 124.8 ' 

192 5 

17,3 

24.5 1 

235.6 

! 108.5 

126 

06.5 

24.5 

167.6 

o Aui?„ 

H 

i 145,8 

280.0 

24.0 

31.5 

330 2 

i 121.3 

108 

105 

31.5 

221.5 

17 „ 


i 182.0 , 

ilbi D j 

Si. 3 

38.5 

450 4 r 137.7 

589 2 i| 154 

210 

108 

38.5 

275.4 

St „ 


204.2 

507.6 J 

30.3 1 

45.5 

252 1 

259 

45.5 

329.3 

14 Sept., 


! 238 

647.5 j 

47,3 ' 

52.5 , 

742.0 

179.7 

294 ; 

385 

52.5 

383.2 

n 

T3 

i *>.">> 'i 

787.5 ‘ 

55.3 ' 

50.5 

804.7 jj 185.5 
— !i 193 7 

330 ! 

539 

59.5 

437.1 

V2 Oct., 

39 



— 1 

1 

378 1 

693 

66.5 

491 

lib „ 

31 

j __ 

— 

— i 

i 

_ 

208.8 

420 i 

847 

73.5 

541,9 

U Nov., 



— 

— , 1 

j 

- 1 

i 

200.5 

462 1 

1,001 

80.5 

598,8 

K „ 

39 

i 


! 

— 

215,8 

483 1 

1,078 

84.0 

625.8 


■‘Meal Equivalents: Meul-L cabbage x x 1.7, 


At both centres the feeding of grass resulted in a much slower rate of live 
weight increase while at Athenry it resulted in an increased consumption 
of meals per lb. live weight increase. At Clonakilty there w'as a slight saving 
of meals as a result of feeding grass. This amounted to 0.6 lb. per lb. live 
weight increase of the pigs. This quantity was saved by the feeding of 6.8 
Ib. grass giving a replacement ratio of 1 : 11.3. 

The increased consumption of meals per lb. live w’^eight of Group II over 
Group I at Athenry was undoubtedly due to the very slow'' progress made by 
Group II from mid-September on’wards and the greater proportion of the 
food required in consequence for maintenance. From Table I if: will be seen 
that at 15th September Group II averaged 13S.7 lb. live weight haying 
consumed considerably less meal than had Group 1 at 132 ibs. on 18th August. 
From mid-September to mid-November Group II pigs increased in live 
w'eiglit by an average of only 41 lb. per head, the meal equivalent consump- 
tion for this period per Ib. live weight increase being over 7 lb. together with 
10 lb. grass. 


1943 Trials 

The trials were repeated in 1943 at Athenry, Ballyhaise and Clonakilty 
Agricultural Schools. A third group w^as introduced to discover if the value 





of grass for pig? feediiiiy iVoia i\ iiowty -^Tseedecl pasture diffei’ed from that 
of grass ifoiii old establislied jnisfciires. 

The basal raeal ration consisted of : — 

Barle.v Meal 7 parts 
Ground Oats 3 

Group I was fed on this ration according to appetite, together with a 
small allowance of greens and up to half a gallon of milk per head per daj 
as supplies permitted. 

Group II received a maximum of 3 lb. per head per day of the meal ration 
and an equal aliowance of milk to that led to Group I, together with as much 
grass cut from an old established pasture as they would consume. 

Group III was fed in similar manner to Group II except that the grass 
was cut from a newly reseeded ])asture. The grass in the ease of Groups II 
and III was cut fresh each day atid was 2 to 3 inches in length. It w'as mixed 
with the meals and fed in the form of slop. 

At BdUifhaise each gi'ou]) at the start of the trial consisted of six pigs ol 
comparable <|ualii.y. At the end of four weeks one pig had to be removed 
from each gi‘f>up but us. tliese animals were fairly eompand)le this should 
not intdTcrc with the value of llic results. 

The pigs in Gr<aij) I throve normally and were slaughtered on 2Gth Oc toller 
having reached an average live weight of 217.0 lb. 

About two weeks after going on to the experimental ration the pigs in 
Group II developed a dirty skin which imlhrifly appearance they maintained 
till the end of the trial. From about the end of the first month they were 
restless, and a'ppeared dissatisfied with the food and apparently hungry 
even when they had not cleaned up their trough. 

The pigs in Group III were not quite so clean of skin as those in Group I 
but were ^ much better than those of Group II. They looked fairly normal 
thriving pigs. « . ' 

- ■ % 

Apart from the difference in depth of fat due to difference in weight there ^ 

was little difference in quality between the groups on slaughtering. In the; 
case of the Group I animals it was considered that the fat was perhaps' a 
little firmer. 



TAEI.E in. 

Average live weiglils and foods consumed by (irouns 1. O and 111 at llallybaise, V.) 


2U 



^Meal Equivalent = Meal -4- cabbage x ^ -f- milk x 1.7. The value of the gra^.s is not included in the 
Equivalent” columns for Gruups 11 and III. 
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Oil cxaiiiiiiaikH'5 at skiughteviikg hard ‘limips of iibre weTe found in tlic 
stomachs of all pigs iu (4roitj>s "^1 aod lli. These lumps vmrc larger and more 
iiiimeroiis in the case oi‘ Group 11 pigs. In a,]] cases the stomachs vrere inflained 
the innainmatioii being most severe where most lumps wei’c present. 

The avera.ge live weiglits ox the pigs in each group at fortnightly intervals 
together with the average rpianthies of food eousiiined to dale of weighing 
are scl out in Table 111. iu the ‘‘‘Meat Ecfoi valent” euhiiniis ior Croup II 
and 111 the value of Ihe grass consumed is not included. 

^At Clonakilty Ce^iire each group consisted of six comparable pigs. 

At the end ol‘ 8 weeks one ]>ig had to be removed from Group 1 due to ill 
health and was reidaecd by one of t‘onipa,i'a!)le weight and age. As the rate 
of live weight increase was pracdteaJly the same in all groups up to this point 
this substitution would not aiTcct the hnal results materially. 

The pigs in Group I were rather ])oor ieeders at iirst but improved later. 
Thcij‘ raf<c oi’ inercast*, 1 .18 lb. per liead per day for the ■j)eriod of the experi- 
ment was rather bclowr jiormai. With the exception mentioned above they 
remained healthy, and conienled and had fhe ap]>earaiiLec of normal fattening 
pigs. The eurer's repori. wsis to the died (hat four oi‘ the group produced 
good quality carcases but that the fat iu the ease of the other two was rather 
soft. 

The pigs in Groups 11 and Hi lhrov(‘ well lilt end of August,, i.e, about 
12 "weeks after they were ])xit on the trial ration. After this date progress 
was slower clue perhaps to some extent to the fact tiiat the grass had become 
rather hard and dry. Their general health and appearance remained good 
till the last few weeks of the trial wheti tiiey became lanky with staring coats. 
During the greater *pa,rt of ihe ]>e]’iud of th(‘ trial the pigs in both these groups 
were restless as compared witli Group 1 and did not sleep as normal fattening 
pigs do. 

The average live weights of the pigs in eac;!) group at fort! lightly intervals 
together with the average quantities of foods (‘onsumed to date of wnighing 
are set out in Table IV. In the “Meal Equivalent” columns for Groups "11 
and III the value of the grass consumed is not included., ^ ‘Z; 



TABLK IV. 

Average live weights and foods consumed by (Jroiip.s 1 and If, III al Cloiiakiltv, lOtH. 
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equivalent -f- cabbages ^ miikx 1.; 

Tae value of tia is not mdiided in the meal eqimalviit 


21 r 


The eiirer^s report on both these groups was as follows : “The pigs were 
of poor r|iia]ity exeeediugly thin back fat. They -were not at all coni- 
pamble with your lisiial nu) of pigs."’ 

Ji Aihenrji each group coiisislcd of seven pigs. They were placed on the 
experimental ration on 5tJi .lui> when tlu‘\ were about fifteen weeks old. 
From 15 til September onward milk was not available aiid was replaced by 
meat meal at the rate of 10% of the total meal ration. Ail pigs remained 
licaifcliy and fed well liiroiighout the i,riaL 

Group 1 animats liu'ove nornudly and were sold for slaughter on 2ncl 
^fovember at an average live \veight of 212 lb. 


During Ike first Hxc or six weeks oi‘ the trial liic pigs in Groups 11 and III 
maintained a healthy appearance. La.tcr Group li anch to a lesser extent, 
(fronp III developed a dirty seruit on their iiaeks, shoulders and cans. which 
cleared up towards tlic^ end of the experiment. NcithcT of these groups, 
however, developed into anything better than lean stores. They were sold 
for slaughter on 3rd Jatuiary^ IPM. 

V(derina,ry exa,mination on slaughtering revealed Jiothing unusual in 
tlic digesliv<‘ organs. 

The curers ref>orled tliaf. the pigs in Cirouj) Iprodueed sides of good quality 
with iirm dry fat of good eolour. In the ease of Groups I! and 111 the sides 
were so thin that in normal eircumsUinccs they could have been disposed of 
to the trade only with dinieulty. 

The average live weight of the pigs in each group at ibrlnlghtly intervals 
together with the average quantities of foods consumetl to date oi' weighing 
at this centre are set out in Tabic V. 



TABLE V. 

Average live weight-: an*! I'notls eea'^nmed by Groups 1. II and lil at Athenry, IDI 


218 



=Meal Eq«ivdIent = AT< ai-f-cabba^t" x x 1,7* The value of the grass is not included in the 

"Meal Equivalent*' columns for Groups II and III. 
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Tlie pcrceiilrage of deaxl to live weight for each gi'oii]) at each centre was 
as follows 

Centre > Group I Group I! ^ Group III 

Biiilyhaise ' T9 79.5 78.7 

Cloiiakilty 80.1 78,5 77.8 

Athenry 7J<.9 72.5 73.4 

The food eonsuniecl pcT lb. live weight increase for caeii gronp was as 
follows : 


Centre 

Group 1 

(hwip II 

Group III 

Ballyhaise 

3.9 

3.7 lb. M.E. 4- 

3.2 lb. M.E. + 



5. t lb. grass 

‘L7 lb. grass 

Glona kilty 

5 . 7 

5.1 lb. M.E. 4- 

5.2 lb. M.E. + 



0.9 lb. grass 

7.4 lb. grass 

Athenry 

4.2 

4.8 lb. ALE. + 

5.2 lb M.E. + 



7.8 lb. grass 

8.4 lb. grass 


At Ballyhaise and Clonakllly w])ere tlu‘ rale of ih^e wTnglit increase of (he 
pigs was fastcT than at Athenry the feeding of grass effected some economy 
ill meals. At Bahyliaise the saving amounted to 1 lb. meal equivalent by 
feeding 27' ib. grass from permanent pasture or 7 lb. gra^ss from newdy re- 
wseeded pasture: at Clonakiiby the ccuTesponding IlgurcH are 11.5 ib. and 
12.3 11). grass per lb. meal equivalent. At Athenry the substilntion of meal 
by grass caused a considerable inerea,s(‘ in the meal consumption pei* lb. 
live w'cighl increa,sc. This is ])artly to he explained by the longer }Kaaod 
of feeding and veay slow progress of Groiqis II and III as compared with 
Group 1, ft will he seen from Table V that (wen in the (xirly part of Llie ex- 
periment the c'onsiimption oi‘ meal c<|ui valent, was greater for Groups II 
and III than for Group I for a corresponding live weight increase. Thus oii 
1 0th August Group 1 pigs averaged 98 lb. for a consunqitioii of 193.2 lb. 
meal equivalent while on 0th September Group II ]}igH weigiied only 90,4 
Ib. for a consumption of 208 lb. meal equivalent, together with 101,5 lb* 
grass. This is, however, the only one of the five trials where the feeding 
of grass did not effect a fairly substantial saving of meals iiuthe early stages 
and the results Iroiu the other four trials suggest that lawn grass nnglii 
be fed to pigs with advantage in the earlier stage.s of fa.tteiung provided 
meal formed such a proportion of the ration as to ensure' a satisfactory rate 
of live weight Incx’easc. 

The pigs referred to in Table V were a someMiat unthrifty lot and although 
older than either of the lots umd at the other two centres' were .much ligiitcr 
at the beginning of the trial. 

It would appear from these trials that a Tation consisting of lawn grass 
with a maximum of 3 lb. meal per head per day Is unsatisfactory for the 
production of bacon. The progress made by all except one of the grass, fed 
groups in the early stages, however, indicates that grass may with advantage 
be substituted 'for meals provided it does not form too great a proportion 
of the ration. 

Due to the unsatisfactory nature of the ration as a whole no reliable con- 
clusion- .can 'be drawn from the results as to the relative \^aiue of old pastpi^^’i 
^ |rass peWy Peseedod pasture grass for fattening pigs. 
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A SUMMARY OF RESEARCH WORK 
CARRIED OUT IN IRELAND ON THE 
POTATO ROOT EELWORM. 

By 

J, Caheoll, D.Sc., D.I.C., A.R.C.Sc.I., N.DA., aiid E. McMaiiox. IVLSc., 
B.Agr.Se., Agrieiiltiiral Zoology Department, University College. Dublin 

Eesearcli on the potato root eelworm was begun in the Agricultural Zoology 
Department of University College. Dublin, in 19S0 and has contiiiued u]) to 
the present time. An attempt to summarise in a brief fashion all the work 
•^vliieh lias been done during this long period is now made in the present 
paper. Details of different phases of the research have been published from 
Hme to lime in the Journal of the Department of Agriculture and in the 
Journal of Helminthology. Referciiee to certabi aspects oi‘ the work is now’ 
made for the first time. 

Incidence of the eehvorm in Irelofid. 

It is now^ known that the potato root echvorm has a wide-spread disiribuiicMi 
throughout Ireland. It occurs abundantly hi many regions around tfic coast 
and in Islands off the w’cst coast, particularly in the light, saiuh^ areas. T!ier<‘ 
are also many records of it from widely dispersed inlami regions csiietially 
from small gardens Avhere potatoes have lieen eulti\'atcd intensively yea,r 
after year for many years. It has also been found in areas of cut away peat 
Img (where potatoes were being cultivated) in the midlands. 

Ilvfent of Kmti'Iedge concerning the eekvorm prior to 103(>. 

Previous lo 1980 (when the research work described in this pa])cr com- 
nieiiced) very little fundamental research had been done on the potato root 
eehvorin. At the outset it would be well to state brielly wduit wuis known about 
the eeliYomi at that time. It was known that the presence of eelw’orm in the 
soil w’as very often associated with failui’c of the j^otato crop resulting from a, 
condition knowni vaguely as ‘‘potato sickness.” There ’iverc conflicting opinions 
as to whether or not the eelworm w^as entirely responsible for this “sickness” 
and failure. Some held the view'’ that the eelworm was the sole cause of the 
trouble. Others suggested that the eelworm^ might be only a contributory 
cause — that other factors such as the presence of fungi or iinfavoiirabie 
physical or chemical soil conditions might be contributory causes or indeed, 
major causes. Those with the latter view based their 'arguments chiefly on 
the fact that sometimes very good, vigorous, highly-productive plants miglit 
be found with an abundance of eelworm cysts on the roots. The roots of these 
y plants had, of course, been invaded earlier in the season by numerous eel- 
i’:,'wbT3cns which completed their development in the roots and yet the plants 
!^''',M<|;fe|>pareiitly suffered no ill effects. 

II Ww. also. Mown ’that the eelworm eggs in the cysts occurring in the soil 
not they were stimulated to do 'SO by excretions coming 
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from tlie roots of g'rowing potatoes, and further, it was known that in the 
absence of a potato crop (which meant, of course, absence of potato root 
excretions) tiie eggs could remain un hatched, but in a viable condition, for a 
long time in the soil. The fact that the eggs could remain alive in the soil for 
long ]}eriods meant that an infected area wouldhiot be safe for potato growing 
until thc^se eggs (or at least the bulk of them) had died off or disintegrated, 
but there was no aeeiirate information as to how main" years would have to 
elapse l>efore infection <iied out naturally in the soil. There was little iiifor- 
niation as to whether or not infection would die out more rapidly under one 
method of land utilisation than under another method and little research 
had been done on the problem of controlling the parasite. 

Research on the real significance of the eelworm in the soiL 

The first problem which the authors set themsehxjs to investigate was 
whether the eelworm was the sole cause of the v/eibknovm "‘potato sickness” 
or whether it was only a contributing cause or an ever present factor of little 
or no importance. 

There were three avenues of approach to this investigation, viz : 

(a) To ascertain the effect of adding eelworm infection to soil which had 
never bcfoi;e within living memory grown potatoes ; 

(b) To ascertain the effect of removing the eelworm factor only from 
naturally “potato sick” soil by sieving the soil so as to remove the 
eelworixi cysts ; 

(c) To ascertain the effect of removing both the eelworm factor and fungus 
infection factor from naturally “potato sick” soil by steam steriliz- 
ation of the soil. 

Experiments wider heading (a). 

The soil which had never previously grown potatoes was taken from a grass 
field and in its natural condition w'as found capable of growing perfectly 
healthy, vigorous, productive potato plants. When a number of cysts, repre- 
senting a light infection of eelworm was added to this soil the plants which it 
then grew were less healthy and less productive. By adding a greater number 
of cysts the plants grown were still poorer and when a still greater number of 
cysts were added (a number representing a moderately heavy infection of 
eelworm) the plants grown were very ‘ poor and their yield of tubers was 
practically nil. They looked as if they had grown on very bad “potato sick” 

' soil* In this case, therefore, a soil which was capable of growing healthy 
potatoes and which, apparently, had no harmful fungi and no adverse chemical 
or physical characters was artificially brought ^into a typical “potato sick” 
condition by just adding eeiworms (as cysts). 

Experiments under heading (b), 

' ^The potato plants which this soU was capable of growing in its natural 
condition were very poor, exhibiting all the characters of bad “potato sick- 
ness,” The soil was sieved through a sieve sufficiently fine to hold back eel- 
worm cysts of all siies except, perhaps, a very small number of the very 
smallest cysts. Possibly also, a limited number of eggs which had come out 
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of broken cysts went through the sieve. The sieving did not, of course, remove 
iiiiigiis organisms and did not alter radically the chemical nature of the soil 
which passed through. The line sieved soil w^as restored to something like its 
original degree of coarseness by the addition of some sterilized silver sand and 
potatoes were then planted in it. The plants which grew were quite normal in 
appearance being very healthy and vigorous and yielding well. Very few 
eciworm cysts were found on the roots at the end of the growing season. This 
experiment demonstrated that the typical ‘‘potato sickness” could be com- 
pletely obviated by removing the eelworm factor only, without removing any 
fungi wdiicli might be present or altering the chemical character of the soil. 

Ejperime 7 its tinder heading (c). 

Typical “potato sick” soil was again used for these experiments as for the 
experiments under (b). The soil w’-as steam sterilized, which sterilization killed 
all the eelworm eggs and fungus organisms. The effect of the sterilization on 
the chemical and physical characters 'of the soil was not investigated. Shortly 
after the soil had been sterilized, potatoes w’-ere planted, in one portion to 
wdiich no eehvorm cysts had been added after sterilization, and in other por- 
tions to w'liich varying numbers of cysts had been added. The potato plants 
wiiielf grew in all tliese portions of sterilized soil (iri*espective of whether cysts 
\rere added or not) were quite normal, very healthy and very productive. 
Nevertheless, at the end of the growing season eelworm cysts were found on 
the roots of those plants growing in soil to which cysts had been added after 
sterilization. These cysts were particularly abundant on the roots of plants 
growing in soil to which a relatively large number of cysts iiad been added. 
Here, therefore, was the still unexplained occuiTcnce — sometimes found also 
in the held — of very healthy productive plants having an abundance of cysts 
on the roots. The cpiestion arising from these experiments was : “Why did the 
eelworms which were added (as cysts) to this sterilized soil not produce 
‘potato sickness’?” 

Experiments io investigate the possible effects of sterilization on the hatching of 
eelimrm eggs in cysts added to soil subsequent to sterilization, 

111 seeking an answer to the foregoing question the authors surmised that 
the, sterilization of the soil might have had some effect on the hatching of the 
eggs in the cysts winch were added to the soil after sterilization. They argued 
that if any such effect w’^as operative, it might operate only in soil w’^Mch had 
been recently sterilized and might cease to be operative if a certain length 
of time elapsed between sterilization of the soil and subsequent planting of 
potatoes in it. Accordingly, a new series of experiments was planned to obtain 
precise data eoneerning the hatching of eelworm eggs. 

A number of portions of soil were ste^m sterilized at intervals of six weeks 
; Crom September on to the following April. In this summary the authors confine 
'/their remarks to three of these portions, viz., one sterilized in September, the 
rntmd the following December and the third the following April In April, 

' Jtist subsequent to -the last sterilization,, a potato tuber was set to grdw in a 
pot nf.m§h portion of sterilized soil and the drainage from each pot (containing 
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of course, the root excretions) was continnoxisly collected. Laboratory Experi- 
ments on ilie hatching of eel worm eggs in different lots of cysts were then 
commenced. For three Jots of cysts the drainage from the three named pots 
of sterilized soil was used as the hatching medium. For another lot of cysts 
drainage from a pot containing a potato growitig in unsterilized soil was used 
as the hatching medium and for still another lot of cysts ordinary tap water 
was used. The results of this experiment were yevy interesting. The eggs 
in the cysts placed in drainage from pot of uiistcriiized soil commenced 
to hatch alter about five days (norpial time) and proceeded to hatch in nor- 
mal manner over a period of about 35 days so that hatching was com- 
plete in 40 days. The eggs in cysts placed in drainage from pot of 
soil sterilized seven months previously (in September) also hatched in 
perfectly normal manner and time like those in the previous control 
lot. The eggs in the cysts placed in drainage from pot of soil sterilized 
fonr months ])reviously (in December) did not commence to hatch to any 
appreciable degree until after a lapse of about 8 days, Le., about 3 days 
later than normal, and after hatching commeiiced it proceeded at a slower 
rate than normal, taking about 60 days to reach completion. The eggs in the 
cysts placed In drainage from pot of soil recently sterilized (in April) did not 
coiinnenee to hatch to any appreciable degree until after a lapse of about SO 
da 3 ^s, a}>oiit 25 da}ss later than normal and hatching took about 80 days 
to reach completion. 

Only a vc^ry small number of the eggs iti the cysts placed in tap water 
halehcd out. 

This experiment, therefore, proved ilie correctness of the authors’ specu- 
lation that sterilization of the soil might have some effect on the hatching of 
eclworin eggs and that such effect was operative to full extent only in recently 
sterilized soil. It also gave the clue as to the reason w'hy perfectly healthy 
looking potato plants are sometimes found with an abundance of eel worm 
cysts on the roots. 

The next experiment was to follow the clue from the previous experiment 
and for it the same lots of sterilized soil were used. Some po;tatoes were 
planted in each lot of soil, hiit, before planting, the soil in each case was 
inoculated with a sufficient number of cysts to give a moderately heavy 
infection of eelworm. The results were; (a) Potatoes in soil sterilized seven 
months previously showed all the typical symptoms of bad “poti^to sickness,” 
(b) Potato<?s planted in soil sterilized four months previously were moderately 
good but nevertheless showed, obvious symptoms of ‘‘potato sickness” and 
yield was depressed, (e) Potatoes planted in soil sterilised just before planting 
time were exceptionally good in appearance and yield but, nevertheless, had 
an abundance of cysts on the roots at the end of the growing season. 

The next -experiment was to verify beyond all doubt the assumption which 
was now obvious. Sprouted were planted in two portions of un- 

^terilized eelworin-free soil, the intention being to add subsequently to each'^ 
portion - of soil, eelworm larvae hatched, out artificially in the laboratory 
from^ two' equal (in -weight) lots of cysts. Each lot of cysts was sufficiently 



hfge to produce sufficient larvae to give a moderately high ecdworni iafcviioii 
• to eoeli portion of soil. Addition ot‘ larvae to the first portion of soil was 
comiiieiiced five days alter the tii]>ers w'cre planted, i,e., just v/hen would 
iioruially coiiiiiience to hatch in the soil iC cysts had heen prescaii. Addition 
of larvae to the second portion of soil did not eoinniene‘e until days after 
the tubers had been planted (by which time the young ])laiits were moderately 
rvcll growm). The potatoes in the first portion of soil coinincuecd to develop 
typical symptoms of '‘potato sickness*' shortly after the addition of larvae 
coiniiienced and as the season progressed, such symptoms became more and 
more pronounced. 

The potatoes in the second portion of soil never de-\’'eh')pcd symptoms of 
‘‘potato sickness** but at the end of the growing season had an abundance 
of cysts on the roots. 

The above experiments had, therefore, succeeded in demons I rating that the 
potato root eelworm can and does by itself produce the typical well-known 
‘‘potato sickness” but unless the eelworms start hatefling naturally in the 
soil almost imiiiediataly after the newly planted tubers coinmcncc to send out 
roots then the symptoms of "potato sickness” do not develo]). The plants can 
be quite vigorous and the yield good desjiite a delayed attack of potato root 
eelworm. In other words, if, for any reason wdiaLsoever, young fx)! a to plants 
make some growth and develop a fair root system la^fore Uu' t‘e1wx)rms com- 
iiience hatching and entering the roots a satisfactory ero]) can hv obiained, 
even if there is a Jiigh degree of eeiwwm infection in the soil. I'lds explains 
why early potatoes often escape obvious damage on lund known to he "potato 
sick” because such potatoes are usually planted very early in llu‘ season when 
the soil temperature is not yet sufficiently high to induce normal hat ching of 
eelw'orm eggs. It also explains the desirability of using good, vigorous 
potatoes, of using fertilizers liberally and of using sprouted "s<!od” potatoes 
all these being factors encouraging quick growth and root development of 
the young potato plants and giving them a chance to become established 
before normal rapid hatching of eelworm commences. 

Having established experimentally that the root eelworm is the definite 
cause of the well-known "potato sickness” the authors proceeded to carry out 
a protracted series of experiments on the pest. 

Ili/dTogen Ion Concentration of the Soil 
Early in iSie experiments it was demonstrated that no relationship exists 
between the hydrogen ion concentration of the soil and the incidence of 

eeiw^oim infection. 

Relationship between intensity of potato sickness^^ and cyst content of the soil 
E^orfcs were made to correlate the intensity of "potato sickness” with the 
of cysts present in the soil. As a result of experiments the authors 
, potato sickuess” in its most severe form becamie manifest if B 
4dded to soil known to be free of- eelworm infection. When 
.ndnihite «^;0|^tsTkns.a,difed fell bolow this,hgure the severity of the disease 
eeapio ^ the number of cysts addeil diminished. 
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Above 3 cysts per c.e, of soli there was no correlationship between intensity 
of the disease and the number of cysts present. 

Many other research workers have endeavoured to correlate the number 
of cysts in the soil (cyst count) with the intensity of "''potato sickness'’ and 
on the whole have not been able to arrive at such a definite conclusion as the 
present authors. Many workers, indeed, have failed to establish any such 
relationship. These workers have, however, based their conclusions 'entirely 
on figures obtained by counting the total number of cysts of all kinds isolated 
from samples of soil being investigated. Such cysts may be very variable in 
age and size and, moreover, may differ widely as regards egg contents. Some 
of them may still have a fairly full complement of viable eggs while varying 
proportions of the eggs in others may be dead and, indeed, some of the cysts 
may|contaiii few or no viable eggs. One could not expect to be able to 
correlate the number of such miscellaneous cysts found in the soil with the 
intensity of “potato sickness.” 

^ The present authors did not attempt to correlate the number of cysts 
actually found in the soil with the disease symptoms. Tlie conclusions arrived 
at were biised entirely on the results obtained by adding fresh cysts, taken 
directly from the roots of the previous season’s potato plants, with a full 
complement of viable eggs, to soil which was known* to have been previously 
free of (Wsts. The majority of the cysts thus used were of moderately good size, 
the average content of viable eggs being in the neighbourhood of 200 to 250. 

In order to remove ambiguity the authors now modify their previous stale- 
ment and substitute instead a statement based on the number of viable eggs 
(in cysts) in the soil. This statement would be that blie intensity of “potato 
sickness” symptoms has a direct relationship to the number of viable eel worm 
eggs in tlic soil wdieii this number is less than about COO to 800 eggs ])er c.c. 
of soil. The approximate figure of COO to 800 eggs per c.c. of soiicku produce 
“potato sickness” in its most severe form and consequently, above this figure, 
a correlationship between egg numl^ers and intensity of disease cannot exist. 
“Potato sickness” in its most severe form does not, how'ever, alw’^ays manifest 
ifself when 600 to 800 eggs per c.c. of soil are present. 

Multiplication of eelworm populations in the soil. 

The authors collected much data from their experiments concerning the 
rate at which eelworm populations in the soil can undergo change consequent 
■on the continuous growing of potatoes. If one starts from a point when the 
soil has a very low population and puts in a crop of potatoes the result after 
growing such one crop' is that the eelworm population is multiplied very 
greatly (perhaps many hundred times). If successive ' crops of potatoes arc 
planted the population still continues to increase each year but at a successively 
slower rate until the time comes when there is a sufficiently large number of 
eelworms to cause “potato sickness” in its most severe form. Such state ma}^ 
be reached in a small number of years and, when reached, the growing of a 
, further .crop Of potatoes, may not increase the eelworm population any further. 
The plants are then so bad, particularly as regards root development, that 
they caP; only maintain a fraction of the eelworms which hatch an4' ^ 
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consequence, the eelworni population of the soil (expressed as viable eggs 
per c.c.) at the end of the growing season may be considerably less than it 
was before planting time. 

Dying out of eelworm populations in the soil. 

The authors have not carried out any detailed experiments to determine 
the rate at which eelworm infection in the soil diminishes but they have had 
the opportunity of observing the effect of leaving eelworm infested ground 
without potatoes for some years. From this observation it appears that 
iiifeetion will diminish at a more rapid rate if soil is being cultivated each year 
for arable crops rather than if it has been laid down to gi'ass. These obser- 
vations are based entirely on the degree of “potato sickness” evincing itself 
in the first crop of potatoes grown after the land has been without potatoes 
for some years. 

From results of research carried out by other investigators it appears that 
if “potato sickness” has been severe in an area an interval of about six years 
is necessary before a satisfactory crop of potatoes can be grown again. Even 
at the end of such interval some degree of infection may still remain and the 
growing of a potato crop, will multiply the infection, possibly to a high degree. 
The position, therefore, is that in any field where “potato sickness” has been 
severe a satisfactory crop of potatoes can be raised only once about e\"ery 
six years. 

Efforts io sUmulate the haieking of eekvorm eggs, 

Knowing the power possessed by the root excretions of the potato plant 
to induce the hatching of eelworms eggs the authors wondered whether sap 
extracted from the stalks and leaves of potatoes or from the stalks and leaves 
of the tomato plant (another member of the Order Solanaceae) would have 
any power to stimulate hatching. A series of experiments were carried out 
to test such possibility but the results w’ere entirely negative. 

Various investigators have sought for some substance of a chemical nature 
to stimulate hatching of the eggs but, up to the present, their efforts have 
not been crowned with much success. There does not appear to be any im- 
mediate prospect of discovering anything sufficiently cheap to be economical, 
which, when added to the soil, would induce hatching of eelworm eggs. The 
finding of a substance of this nature would be an ideal. solution to the eel- 
worm problem for then, in the absence of a potato crop the eggs in the soil 
could be induced to hatch and for want of a proper host plant the young 
worms would die. 

Experiments with substances to use^ as soil dressings for the control of potato 
sikmrm, 

one would naturally expect many research workers have sought for 
which, if 'used as a soil dressing, would control the potato 
The present authors have designed many experiments with this 
They Have written up the results 'of some of these experiments 
' . - and have upwritten the results of others. At one time the results of investi- 
'7 ^gations by a research worker in Britain gave hope that creosote salts (i,e.. 
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crude naphthalene) might be a useful soil dressing. At another time great hope 
was placed in the possible usefulness of calcium chloracetate. After prolonged 
tests on these substances the present authors finally abandoned hope for their 
usefulness. At one time the authors got an idea that the presence of iron oxide 
ill the soil might have an inhibiting or control effect on eelworm. Following 
this clue they laid down an extensive series of experiments to test not alone 
iron oxides but the oxides of most of the other metals. The results of these 
experiments were completely negative. Other substances tested, also* with 
negative results, were naphthalene, parh-di'Chlorbenzene, cresylic acid em- 
uision, carbon bisulphide, copper sulphate, potassium permaganate, derris 
powder, pyretlirum powder and nicotine sulphate. 

Calcium cyanamide used as a soil dressing at the rate of 1 ton to 2 tons per 
acre does give a measure of control and often enables the growing of a moder- 
ately good crop of potatoes in land haying a big eelworm population. The 
improvement in growth of the plants is probably howevei*, due in great 
measure to the fertilising effect of the dressing which is a recognised nitro- 
genous fertiliser. In any case the application of such a heavy dressing of 
calcium cyanamide represents a heavy expense per acre and, although a 
moderately good potato crop may be secured, there is little or no reduction in 
the actual eelworm population of the soil: 

Experiments on trap cropping with potatoes as a possible means of controlling 
potato eelwoTjn, 

The ideal way to eliminate potato eelworm from the .soil would be to 
stimulate all the eelworm eggs in the soil to hatch during a season in which 
no potato crop is being grown. It has already been stated that little progress 
has been made towards this end by the use of chemicals and so the question 
will be asked : “can potato root excretion itself be used for this purpose?’’ 

To investigate this possibility the authors embarked upon and cari’ied out 
a prolonged programme of experiments. The main idea underlying the ex- 
periments was to plant potato tubers in an area containing eelworm infection ; 
to allow the plants coming from these tubers to grow for a certain length of 
time so as to induce hatching of the eggs, and then to remove these plants 
before any of the eelworms which hatched had time to complete their develop- 
ment. After a prolonged series of detailed experiments it was discovered that , 
if sprouted tubers are thus planted the plants must be removed five weeks 
after planting in the case of an April planting and four weeks after planting 
in the case of a May planting. It was further demonstrated that it was not 
neccssar}r to remove all the roots as eelworms in any roots left behind will die 
before completing their development, A further degree of elimination of eel- 
worm from the soil could be secured by double trap cropping, by planting 
a second lot of tubers immediately after removal of the first plants, but if 
this is done the second lot of plants would have to-be removed three weeks 
after planting the tubers which produced them on account of the fact that 
larvae are still actually hatching at the time when the second lot of tubers ‘ 
are planted. Many other detailed points were ehicidated in preliminary 
e:3?periments and when all suCh preliminary data was obtained a ' series of 
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perimeiits was designed to put tbis possible system of control to a practical test. 

Tlie first year’s experiments were carried out in a large number of pots and 
in some small plots measuring 8' x 4' encased with boards. In the plots the 
tubers were planted close — one foot apart each way. Both the single system 
and the double system, of trap cropping w^ere put to test. After the plants of 
the trap crop were removed the soil %vas kept free of weeds until the following 
season. The results of these preliminary experiments in pots and small plots 
were entirely satisfactory — very good measure of control of the eel worm 
was secured even by the single trap crop system. 

The following year, and the year after, the system was put to test in a 
series of field plots measuring 10' x S' laid down in chess board fashion in an 
area w^ere a uniformly heavy infection of eelworm was known to exist. The 
tubers ivere set one foot apart in lines two feet apart. Contrary to expectations 
the degree of control secured was very' disappointing. The plants growing in 
the plots which had been trap cropped the previous year (both single 
and double system) were on the whole not much better than the plants in the 
control mitrapped plots. It v’es thought that such disappointing result might 
have been due to the plots being so small that an unduly large amount of soil 
mighf:, in many accidental ways, have passed from one plot to another in the 
scries and thiis spread sufficient infection from control to trap tsropped plof.s. 

In order to reduce this possibility to a minimum and pot the system to a 
bigger test the same experiment -was repeated in subsequent years on a miu^h 
larger adjacent area where a fairly uniform degree of eeiw'orm was known to 
exist. The plots were now five yards square and w^erc again laid dowm in chess 
board fashion. Again in this larger scale experiment the results were very 
l^be conclusion had to be that trap cropping does not give 
a satisfactory measure of control when practised under field conditions. The 
reason for this must be that in the year of trap cropping only a certain pro- 
portion of the eelworm eggs are induced to hatch leaving possibly a higli pro- 
portion- available for hatching in the next year. In the pots and in the very small 
plots where the potatoes w^ere planted very close together the potato roots 
were in such a restricted amount of soil that the excretions could reach all 
the cysts. It is likely that in the field plots where the potatoes were planted 
more sparsely and where there was greater depth of soil many cysts were 
beyond the limits to which the excretions permeated. 
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THE HERRING FISHERY IN EIRE, 1921-1941 

By 

G. P. Farran, B.A., Chief Inspector of Fisheries. 

Department of Agriculture. 

In the following pages an attem]>t has been made to give a concise siiniinary 
of tile herring iisliery in the years from 1021 to 1941, or approximately the 
period between the two European wars. The abnormal conditions in 1914- 
1918 were prolonged locally by disorganised transport and generally un- 
settled conditions until 1923 but, except for increased demand for herrings 
for export, higher prices and the absence of English and Scottish boats from 
our shores, the years 1940 and 1941 did not differ markedly from the pro- 
ceeding period. 

The arrangement here adopted is to take in succession round the coast, 
beginning at Carlingford Lough, each of the areas in which herring fishing 
is carried on under uniform conditions, whether on a large or small scale. For 
each area two grapiis are given, one showing the percentage distribution of 
the total catch for the area in each year of the period 1921-41, and the other 
the average percentage of the catch taken in each month of the year. 

The total catches during the period under review in the various areas 
differ enormously, varying from six thousand cwt. on the coast of Clare to 
over half a million e\yt. on the north coast of Donegal. The areas adopted 
and the total catches in each of them are shown in the accompanying map 
and diagram (Figs. 1 and 2). 

Fig. 3 shows the total landings for each year during 1921-1941 as per- 
centages of the total catch during that period. The actual quantities in cwts. 
landed each year in each of the areas are given in Table I. 

Another diagram (Fig. 3 inset) shows the average catch in each month 
for the whole of this country. From this it can be seen that herrings in larger 
or smaller quantities are usually available in every month of the year except 
March and that in the months of May and June the supply far exceeds that 
for any other period. This graph takes into account the presence of English 
and Scottish steam drifters whose attendance cannot be regarded as certain, 
as it is dependant on a number of incalculable factors such as the European 
demand for pickled herrings and the productivity of other fisheries outside 
Irish waters. 

• The main sources of these monthly supplies are given below but, 




Landings of HerringSs in hundredweights^ each year on the coast of £ire from 1921 to 1941. 
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to variations in llie stock from y(‘ar to year, all the lislieries eimmerateci 
cannot be relied upon to be productive every year. The places mentioned 
are those which actually yielded good average returns in the period 1921-41 

January : Dublin Bay, Wicklow and Wexford, W. Donegal, N* Done- 
gal, Dunmore E.*, if visiting drifters attend. 

February : N. Donegal, Dunmore if visiting drifters attend, 

March : S<*arcity everywhere. 

April : Kinsale, Dunmore E.* 

May : Kinsale, Dunmore Baltimore, Donegal Bay, N. Donegal 

June : Howth, Arklow% Dunmore E-.'*', Kinsale, Baltimore and neigh- 

bouring ports, Donegal Bay, W. and N. Donegal. 

July: Howth, Baltimore. 

August : Howth. 

Sejitemher : Howth, Bantry Bay, Dingle, Valentia, Galway Bay, Donegal 
Bay, W. and N. Donegal. 

Octijher : Wicklow and Wexford, Kinsale, Baltimore, Bantry Bay, 

Galway Bay, Donegal Bay, W. Donegal. 

November : N. Dublin, Dublin Bay, Wicklow and Wexford, Kinsale, 
West Cork, W. Donegal, Donegal Bay, if visiting drifters 
attend. 

December : N. Dublin, Dublin Bay, Wicklow and Wexford, Dunmore 
E.*, Donegal Bay, W. Donegal 

It may be of interest to indicate how the catch of ‘Eire herrings is disposed 
■ of. Owing to the seasonal nature of the fishing it is obvious that the landings, 
at one time may exceed the possible* home consumptiotn though at others 
they may fall short of it. The surplus must be disposed of by export either 
as fresh fish or preserved by curing or kippmng ; the deficiency can be made 
good by importation from places outside the country where herrings are 
available at the time, either Northern Ireland, Great Britain or, on occasion, 
Norway, 

/The graph (Fig/ 4) sho.wS''m cwtsw the. total catch each year during the 

*> 0 T silternatively Helvick« 
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It.'—Gmpli showing :— 

, Totsa catch of hcttmgs m Eke each yesor from 1921 to 19SS. 
exports of herrings each year from 1924 to 1938. 

kippered herrings eJKjh year'from 1924 to 1938. 

Ctmsamptfon of herrings, excluding imports from 1924 to 1938. 
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years 1921-1938, the quantity exported, both fresh or preserved, and the 
home consumption, by inference, deducting the exports from the total The 
actual figures of exports can be ascertained from the Trade and Shipping 
Statistics published by the Department of Industry and Commerce, but in 
taking a general view there is no need to quote them here. 

It can be seen from the diagram that when the catches are high, as they 
were between 1924 and 1930, the bulk is exported in a cured state, but when 
the takes are small the proportion cured diminishes. It is easy to see why 
this is so, for small takes will not repay the overhead expenses involved in 
curing. On the other hand, the market for cured herrings affects the total 
catch, for if this is weak and if the takes are sufficient to supply the compa- 
ratively small demand for fresh herrings there is no inducement to further 
efforts to increase the catch. 

1. Carlingfoed Lough { Fig , 5.) 

There is a small autumn and winter herring fishery in the Lough pasting 
from September to February with a maximum in November. It is carried on 
by small boats which land their catches at various points in the Lough, 
Greenore, Carlingford, Omeath, W.arrenpoint and Rostrevor, the last two, 
being Northern Ireland, are not included in the statistics. The statistics of 
landings are not very detailed, having been obtained mostly for the calendar 
year and not month by month. The total catch in the 21 years here con- 
sidered only amounted to 17 thousand cwts., the largest take having been in 
1926. 

The fish in the beginning of the season (September) are spawning or spent, 
of medium or small size. None of the fish taken later in the season have been 
examined. 

2. Dundalk Bay { Fig . 6). 

Landings in Dundalk Bay fail into two classes, a few summer fi^h taken 
in June, July and August, which evidently belong to the open Irish Sea 
fishery, and winter fish taken from October to December, or less frequently 
from September to December. The fish are landed at Annagassan, Blaekrock, 
Giles’ Quay and Clogher Head. The Clogher Head boats are the largest and 
are capable of fishing in the open Irish sea ; the other places are Served by 
small inshore craft. The total catch for 21 years was only 24 thousand cwts., 
the peak year, as in Carlingford, being 1926, due to a very successful winter 
fishing. 

No samples from this area have been examined. 

3. Noeth Dublin. { Fig ^ 7). 

Small boats fromBalbriggan, Skerries, Rush and Loughshinny engage in 
some years in winter fishery for small herrings, an extension northwards of 
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ig. 5.-Carlingford Lough-Catch of herrings each year shown as percenta<re of the total 
landed m the area from 1021 to 3 941, ^ 

Inset-Average catch per cent, each month during the period 1921 to 1911 . 
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the inshore migrating shoals, which spread in winter along the coast from 
Cahore Point northwards. November, December and Jaiinaiy are the iisaal 
months for this fisher}?' when it develops. The best fishings occurred in the 
winters of 1921-22, 1926-27 and 1927-28. 

The total catch for 21 years was nearly 27 thousand cwts. 

4. Howth. (Figs, 8 and 9), 

The extensive shoals of herrings which frequent the northern part of the 
Irish Sea in late summer have, over a long period, been fished by visiting 
boats based on Howth. Most of these boats are from Arklow, but English 
and Scottish boats also take part. Judging by the statistics of landings this 
fishery has been exhausted since 1927, but in coming to this conclusion we must 
take into account the complicated circumstances which determine the amount 
of landings at a port. These may render uncertain any deductions from land* 
ings as to the stock of fish available for capture otiier than that, when landings 
are heavy, fish must be abundant. Thus, lack of curing, freshing or berthing 
facilities may divert boats to other ports, or the start of another fishing may 
withdraw all but the local boats from a fishing which is still productive. 

This applies especially to the herring fishing based on Howth, as the shoals 
which support it can also be 'worked from several other ports, some in 
Nortliern Ireland and sonic in the Isle of Man. 

The flourishing period of the Howth fishery in the years under consideration 
W'as from 1921 to 1927. 1928 showed a marked falling off in the landings and 
since that time even the low .figure of 1928 has never been reached. The fall 
in the landings entailed a reduction of curing facilities, which must always 
be prepared beforehand in anticipation of a good catch and cannot be impro- 
vised ; and, following round the vicious circle, fewer boats took part in the 
fishing. Other circumstances, such as a fuel oil shortage in recent years^ 
have combined to divert the fishermen to North of Ireland and Manx 
ports. 

In the seven years from 1921 to 1927 the average annual landing at Howth 
w’as 42 thousand cwts., the peak year being 1926, but from 1928 to 1941 
this average dropped to five thousand cwts. The total catch from 1921 
1941 amounted to nearly 864 thousand cwts. 

The main period of the Howth fishing comprises the months of June, July^. 
August and September, July and August being the most productive. From 
October to February a few small herrings are taken inshore by small local 
boats, but from March to May the fishing is blank. 

The composition of the shoals both as regards age and size shows great, 
variation' from year to year and also from place to place. The average age 
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corapositiou of 33 samples which have l>ecn detemiinccl between 1921 and 
1989 was : 

Age: 12845G789 10 11 12 years 

31.1 23.5 15.5 11.9 8.7 4.9 2.0 1.2 .4 .1 .05 per wnt. 

Median 3.29 years. 

As regards tlic size the same samples gave 

J^ength . . 20 21 22 23 24 25 20 27 28 29 30 eni. 

.3 3.3 8.0 13.1 14.4 15.4 14.1 12.8 11.2 0.7 .3 per eeni. 

Fish below 22 cm, or above 29cm. are scarce at all times but between 
these limits the sizes vary from year to year, large fish having been more 
abundant in the years 1924, 1925 and 1986. 

The maturity also varies from year to year according as the younger or 
older year classes prevail, but in general there is an advance in maturity as 
the season advances, the average maturity of the samples from June to 
September being : — 



n 

11 

III 

I\^ 

V 

VI vn 

VJI-Il 

June 

10.5 

02.5 

12.7 

3 

— 

— — 

1.5 

J uhj 

12.6 

23.3 

24.7 

18.4 

19.5 

1.2 

— 

Aug. 

6.5 

12.7 

11.1 

25.2 

45.5 

.4 — 

— 

Sept, 

2.0 

11.8 

14.8 

27.2 

41.8 

^2 

2.0 


As the fish reach the spawming stage they disappear froni the fishing 
grounds or at any rate are no longer subject to capture. 

Usually a moderate proportion, but in some yeai's quite considerable 
numbers of fish are in an early stage of development of milt and roe in Sept- 
ember and it seems unlikely that they would spawn that autumn, but whether 
they are actually autumn spawning fish, or spring spawmers which are occu- 
pying the same area, is uncertain. 

The condition, that is the weight for size, is good throughout the fishing 
season and does not show much variation*^ Taking the very highest weight 
that a fish of any given size can reach as 100 the average condition is between 
-80 and 90, rarely higher or lower than those limits. 

, Though the Irish Sea does not afford such rich feeding as the west or 
south coasts of Ireland yet^there does not seem to be any noticeable scarcity 

*Iii tWs paper the Roman mimerals represent successive stages in the developmeiiL of the 
gonads or mi!t and roe, I indicating very small and undeveloped, II to V increasing in size, 
VI spawning, VII spent, VII-II recovering from spawning. Stage I is not repeated in the 
■cycle. 
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Fig. 9.~-Howtli~-Liindings of herrings each year from 1900 to 1914 shown as percentage 
of the total landings from 1921 to 1941. 

Inset— Average landings per cent, each month during the period 1900 to 1914. 
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of tlie organisms on which herrings feed, though their development occurs 
later than in the Atlantic waters. The herrings \vhen they appear on the 
fishing grounds are already in fair condition and only exceptionally have 
food in their stomachs when caught, though occasionally samples may be 
taken which have been feeding on copepods, eiiphaiisians (small shrimps) 
or sand eels. 

Fishing takes place from 10 to 30 miles from Howth in the area between 
Howtli and the Isle of Man, the most frequented grounds being from 12 to 
16 miles N.E. to E.N»E. of Howth. 

In late autumn small quantities of spent herrings are sometimes taken 
in moored nets in Balscadden Bay, close to Howth Harbour (scadan in Irish 
means herring). These arc no doubt, stragglers from the shoals fished earlier 
in the year. 

. As regards rate of growth the following are the sizes of fish with successive 
numbers of winter lings on their scales, from samples taken in July and 
August. As these fish are preparing to spawm and rarely have food in their 
stomachs it is unlikely that much growth could take place before the next 
year ring is formed in the following winter, and they may fairly be compared 
with fish with an additional year ring taken at the beginning of the year in 
other localities : — 

Year rings 2 3 4 5 6 

Length 24.2 25.4 27.0 28.0 29.3 cm. 

This growth is less than that of herrings from every other Irish locality 
which have been examined and agrees fairly closely with the published 
figures of growdh rate of henings from the offshore grounds of the Isle of 
Man.'S* 

For comparison with the annual catches from 1921 to 1941 a graph (Fig. 
9), drawn to the same scale as Fig. 8, Le., showing percentages of the 
total catch from 1921 to 1^1, is given for the years 1900 to 1914, 

5. Dublin Bay— Ringsknd and Dunlaoguaiee. {Mg. 10). 

Considering the small size of this area there is at times in it quite a profitable 
winter inshore fishery for small herrings from October, or more usually 
November to February; or rather there used to be, fo4' the January apd 
February catches since 1935 have been negligible. The quantities taken sho# 
considerable variation from year to. year, 1934 and 1935 having been the 
best years. The shoals, like those taken on the coast of N. Dublin are pn ex- 
tension of those occurring in winter on the Wicklow and East Wexford 
coasts, from which they are indistinguishable in size, age and condition. 

*W. C. Smith, Tlie Manx Herring Sfeoafs. Fmr. and Trans. Liverpod Biol Soe., Vol. 
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Fig. 10. — Dublin Bay— Catch of herrings each year shown as percentage of the total catch 
landed in the area from 1921 to 1941. 
l!isct-~-Average catch per cent, each month during the period 1921-1941. 



FlgvlD—WicMow and E. Wexford. — Catch of herrings each year shown as percentage of 
, the total catch landed in the area from 1921 to 1941. 

\ ' Inset— Average catch per cent, each month diixing the period 1921 to 1941. 
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These fish would seem to be the original Dublin Bay herrings j well known 
long before the Howtli fishery flourished. At times they attract attention 
by making their way into the outskirts of the city, up the River Liffey. The 
total catch for 1921 to 1941 amounted to 58 thousand cwts. The peak seasons 
were the winters of 1983-34 and 1934-35, the next best being the wdnter 
of 1926 - 27 . 

6. Wicklow and E. Wextobd. {Fig, 11). 

There are a large number of small towns and fishing villages along the east 
coasts of Wicklow and Wexford for which the annual winter herring fishing 
from October to January is an important event. Herrings at this time 
are landed at Bray, Greystones, Wicklow, Arklow, Kilmichael, Coiirtown, 
Morris Castle, Ckirracloe, Ballygeary, Rosslare and Cahore. 

The fish are small, though probably not on an average so small as those 
landed would indicate, for they are mostly taken with nets of very small 
mesh, These nets, being valuable to the owmers, are carefully tended from 
year to year, the mesh growing smaller with every successive ciitching or 
tarring. They are fished usually wdthin half a mile of the shore with short 
trains, which lessen the wear and tear, and nets of 10 or 12 years old may 
be found in use. 

The season starts in tiie south, usually at Rosslare, in October and reaches 
a maximum in November and December. Previous to 1936 it used sometimes 
to extend into January. 

The fish, as regards maturity, fall into two classes— those ripening the 
gonads preparatory to spawning in the current winter or early spring (Stages 
III-V) and those with undeveloped milt and roc — the latter amounting to 
about 30 per cent., sometimes more and sometimes less, and consisting 
both of spent fish recovering from spawning and of young fish which appar- 
ently have not yet spawned. The maturing fish have their milt and roe in 
stages III, IV and V, the males having the more developed gonads for their 
size, approximately 70% heavier than in the females. These maturing fish are 
ill fair condition but not as good as the Howih summer herrings, their weights 
being represented by 75 to 80 as compared with the HowthTisli which have 
reached 80 to 90 per cent, of the highest quality ; the fat on their gut is 
only slight or moderate. Both the spent and the undeveloped fish are thin, 
their weight being represented by 60 to TO, the recovering spent fish being 
the drier while the undeveloped fish show slight traces of fat on the 
intestines. 

The spent fish are probably stragglers from the shoals that had spawned 
in autumn in the Irish Sea. The maturing fish we may conjecture, are destined 
to join the spring spawning shoals on ^ the south coast. The origin and desti- 
nation of the undeveloped youngfishare uncertain. The average age of tlieW 
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inshore iisli, is shown by the winter rings on the scales is (not counting the 
ring ill process of formation). 

Year rings 1 2 S 4 5 6 

Number 6 71 15 5 2 1 per cent. 

This means that a Iisli with two rings if spawned in spring would be nearly 
three years old or, if spawmed in autumn, (too late to form a ring in the 
following winter) slightly over three years. 

The object of these fish in thus coming close inshore is not clear. There 
is no great abundance of food there and they rarely have food in their 
stomachs. 

The best years in the period under review were the winters of 1 926-^27 
with 61 thousand cwts. and 1922-23 and 1930-31 with 23 thousand cwts. 
each. 

There is also a small summer fishery further to seaward, carried on by 
Arklow' boats in June and July, apparently a southward extension of the 
summer fishery based on Ilowth. The fish are similar to those taken off 
Howth in the same months. 

There is a persistent belief amongst the Arklow fishermen that these 
offshore shoals are on migration from the south coast to the grounds near ' 
the Isle of Man ; but except for the fact, which seem well attested, that 
the fishing starts and ends sooner than that based on Howth, this theory 
has not much to support it. 

The total landings of the period 1921-41 amounted to 251 thousand cwts. 

7. Watekfoed akd East Cork. { Fig . 12). 

The mainstay of this fishery, which may be taken as extending from Cam- 
sore Point to the Old Head of Kinsale, is, or rather used to be, the fleet of 
steam and motor drifters based on Dunmore E. wliich worked the south 
coast shoals of fattening fish in April, May and Juixe at distances of from 
10 to 35 miles off shore, mainly in a fouth westerly direction from port. These 
drifters were usually boats from Yarmouth or Lowestoft which resorted to 
Dunmore after the conclusion of the East Anglian herring fishery. This 
fleet also worked the same grounds in December and January for full, spaw- 
ning and spent fish, till the poor quality of the spent fish made the demand 
slacken. As, since the introduction of steam drifters, these offshore shoals 
can also be fished from Milford Haven, a number of the boats fishing these 
grounds would run their large catches to that port and only resort to Dunmore 
or to^ Helvick when the fishing was light, or when prices at Dunmore E. 
proved more attractiveji consequently inferences as to the size of the shoals 
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— BastryBay — Catch of herrings each year shown as percentage of the total catch 
I landed in area from 1921 to 1941. 

Insfel;— 'Average catch per cent, each month during the period 1921 to 1941. 
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from the landings at Dunniore must not be too strongly stressed. The fish 
taken in April are at first in poor condition after spawningbut, owing to the 
rich feeding on the south coast, they rapidly improve, and by the middle or 
'end of May almost all are matties in first class condition. 

The fish vary very much in size from season to season but on the whole 
the average size is markedly higher than in the Howth fishery, the a^verage 
length of all samples examined being — 

Length 21 22 23 24 25 26 27 28 29 SO cm. 

Number .3 1.5 4.4 8.4 11,8 14.2 16.1 17.8 15.7 7.7 2.5 per cent. 

The ages of the fish in the same samples as shown by the year rings are 

Age 2 3 4 5 678 9 10* years. 

Nuniberll.2 26.2 19.0 17.5 11.3 6^5 3.9 1.9 .8 percent. 

This gives an average age of 4.13 years as compared with 3.33 in the 
Howth shoals. * 


The average maturity of the fish throughout the season is : — 


I 

Janiiary — 
May 12 

June 37 


11 III 
1 — 

70 — 

56 1 


IV 

2 

1 


V VI VII VII-II 

41 40 11 5 per cent. 


The increase in stage I in June seems to be due to shoals of maiden fish 
coming on the grounds. 


As regards food, fish taken in April, May and June have usually food in 
their stomachs, sometimes in large quantities. The main food is the copepod 
Calanus but the larval Crustacea and fish are also eaten at this time; in April 
Euphausians, small shrimp-like Crustacea, sometimes occur in large numbers. 
From November to February the stomachs are empty. 

As regards rate of growth, this is slightly greater than in Msh Sea fish. 
The average size of the successive year groups at the close of the last year’s 
growth, as shown by the actual size of the fish captured, is ; — 

Age 2^3 4 5 6 7 years' 

^ Length 22.4 24.7 26.7 28.0 28.7 '29.5 cm. 

*As the 2 year and possibly the 3 and 4 year fish are represented in the catches 
by the more rapidly growing individuals the sizes ^given are larger than if 
they had been taken from all the fish of those ages. 
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The highest catches were made in the years 1926 and 1927, the total take 
ill the period wider review being nearly 300 thousand cwts. The very low 
takes since 1929 were, as indicated above, mainly due to a diminished inten- 
sity of fishing. 

8. Kinsale. {Fig. 13). 

Though the safe and convenient harbour of Klnsale has been for a long 
period mainly a mackerel fishing centre, it has also been the headquarters 
, of visiting fishing boats which are working the offshore herring' shoals on 
the western part of the south coast of Ireland. The numbers of these visitors 
vary very much from year to year and the size of the total catch varies to 
a great extent accordingly. The peak period of the fishery since 1921 was 
the year 1927, the two previous years having also been good ones, but since 
that date there has been a rapid decline. 

The main fishing season is in April, May and June, the fisli taken at the 
beginning of this season being thin recovering spents, which give place about 
the middle or end of May to fat, well fed fish with small gonads, the abrupt- 
ness of the change suggesting the arrival of separate shoals. There is also a 
winter fishery 'from September to January, either %?ith seines in the harbour 
or with drift nets outside. These winter herrings are a mixture of very small 
fish and spent fish of larger size, probably autumn spawners, the fish taken 
in summer being spring spawners. 

The summer cauglit fish vary in size from year to year and also in age, 
and on an average are both larger and older than the Diuiraore fish. The 
average length of eleven' samples examined was 

Length 22 23 24 25 26 27 28 29 30 31 32 cm. 

Number .2 .9 2.4 5.7 9.0 15.4 19.2 21.8 17.5 7.2 .7 per cent 

The age of these samples as shown by the number of year rings was :~ 

'2 3 4 5 6 7 8 9 10 11 12 year rings. 

3.3 la.O 22.8 20.1 16.6 8.3 5.0 2.9 1.6 , .2, .1 . per cent. 

These figures give (|n average age of 4.9 years, assuming the spawning period 
to have been shortly before the fishing commences, as compared witii m 
average age of 4 , 1 years in the Dunmore fish. 

Thia greater age is not sufficient to account for the larger si'^e of the fish, 
for the at the formation of the last winter ring of these fish is 

Age 3 4 5 ■ 6 7 years 

Length 25.8 27.5 29,1 29.8 30.5 cm. 

0:5 about 4 cm. larger than Dunmore fish of the same age. 



250 


The feeding period is short. Up to the end of April the stomachs are empty 
blit during Jilay and most of June all fish have more or less food, though not 
in very large quantities. At the end of June feeding falls off and for the rest 
of the year the stomachs are again empty or practically empty. 

Kiiisale comes seventh in importance in the fishing areas here recog- 
nised with a total catch of 172 thousand cwts. for 1921 to 1941. 

9. West Cork. {Fig. 14). 

There are a number of small ports and havens on the south coast, including 
Courtmacsherry, Union Hall, Castletownshend, Baltimore, Schull, Kilcro- 
liane and Crookhaven. lying to the west of Kinsale at wliich herrings are 
landed, mainly by local boats, though visiting motor boats may from time 
to lime make landings at Union Hall, Baltimore and Schull. The fishing starts 
rather later than at Kinsale and reaches its peak in June. These summer fish, 
taken in May. June, July and August from 10 to 12 miles off shore, are full 
and fat. Later in the season from August to November and early in December, 
herrings are taken, usually in moored nets, in Barley Cove to the eastward 
of Mizen Head where, apparently, they come in to spawn. From October 
to December these fish are mostly spent. 

The total landings in this area for 1921-1941 amounted to 87 thousand 
.cwts. 


10. Bantry Bay. (Fig. 15). 

There is a considerable local herring fishing carried on in Bantry Bay, 
commencing in September for full fat fish, with increasing numbers, from 
October onwards, of spawning and spent fish. This fishing lasts well into 
February and is pursued both by local boats with seine and moored nets and, 
•at times, by visiting drifters. A good deal of the fish when it w^as plentiful 
was sent to Baltimore for curing. 

The total catch from 1921 to 1941 w'as 8G thousand cwts. 

11. Coast of Kerry. {Fig. 16). 

Off the coast of Kerry herrings are taken mainly from September to Janu- 
uary, full fat fish at first but, after October, mainly spent. The fishing is 
pursued by local motor boats and yawls, mainly from Dingle and Vaientia, 
from near shore to 10 miles off. As the main fishery in this area is for mackeral 
in the spring and summer, no particular attention is paid to herrings except 
in autumn, and the fishing is often interrupted for long periods in winter 
q>n account of bad weather. Occasionally, however, landings are made in 
especially at Vaientia. 

; showed a marked falling off from 1925 to a minimum in 1934, 

i>iit sinhe-thea there has been, at first a gradual, and then a rapid revival t# 
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a maximum in 1941, the increased catches since 1939 being most probably 
due to increased demand and better prices. 

¥ 

The total catch for the period 1921-1941 amounted to over 45 thousand 
cwts. 


12. Co. Clare. {Fig. 17). 

Owing to the absence of harbours there is practically no herring fishing on the 
coast of Clare. A few fish are taken every autumn insliore at Seafield on the 
Atlantic coast, from September onwards to the end of the year, mainly in 
October. These appear to be autumn spawners, probably part of the shoals 
which are fished in Galway Bay at the same period. In 1922 and 1923 small 
shoals were present in the Shannon estuary but they hav^e not been seen, 
or at any rate reported, since that time. 

The total catch in this area for 1921 to 1941 only amounted to 6,220 cwts. 

13. Galway Bay. {Fig 18.) 

Galway Bay has always had a reputation for herrings far exceeding its 
present importance compared with many other areas. Owing to the absence 
of visiting boats the large variations in the landings, due to causes other 
than the variations in the stock, are absent, the demand and the fishing 
power remaining relatively constant. The catch, though never very large, 
is rarely very small and, in fact, 1932 was the only year in which it could l>e 
said that fishing was a total failure. 

The area fished extends from the Aran Islands to the head of Galway Bay 
and boats of all classes, from large motor boats downw’*ards, take part in 
their respective neighbdurhoods. 

The" fishing starts at the beginning of September for filling fish in good 
condition. In October spent fish in increasing numbers appear in the catches 
and by November practically all are spent except for an occasional admixture 
of small maiden fish. In January and February small numbers of fuH or 
spawning fish appear in the bay, possibly stragglers from spring spawning 
shoals outside. 

The period under review commenced with the comparatively large take 
of 6,483 cwts, in 1921, which has not since been exceeded* This was the end 
of tliree years of very good fishing, the catch in 1920 exceeding 8,400 cwts. 

• and that in 1919 13,000 cwts. 

The few samples which were examined for age determination indicated 
a growth rate slightly greater than that of Kinsale but the figures were not 
sufficiently certain for quotation as there had evidently been selection of 
the rapidly growing young fish by the mesh of the nets. 
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Fig. I7~>Co. Ciare— Catch of herrings each year shown as percentage of the total catch 
landed in the area from 1921 to 1 941, 

Inset— Average catch per cent, each month during the period 1921 to 1941, 





The total catch of 1921 to 1941 amounted to almost 50 thousand cwts, 

14 . Connemara, ( Fig . 19) 

Small shoals of filling or full herrings, nearly ready to spawn, are met 
with close inshore from August to December when they make their way 
into the bays and inlets of the coast. When spent towards the end of the 
period they become scarce, having apparently migrated out to sea to feed. 
They are mostly fish of good size, 27 to 31 cm. long. The numbers taken are 
insignificant, being mainly the produce of fishing by small boats with a few 
old nets, the total catch from 1921 to 1941 only just exceeding 14,009 cwts. 
The most productive years were from 1921 to 1927 and since then the catches 
have been negligible, the activities of the fishermen farmers being mainly 
directed towards the autumn mackerel. 

15. West Coast of Mayo. ( Fig . 20). 

As in Connemara, the fishing is mainly for autumn spawning coastal 
herrings, taken, however, over a shorter period, from August to November, 
with a well marked maximum in September. The catch from December to 
July is negligible. The total quantities landed are very small, very little more 
than in the Connemara district, almost all being used for local consumption, 
either cured or fresh. Most of the fish are taken in the neighbourhood of 
Clare Island and Achill Island. The total landings from 1921 to 1941 were 
17,240 cwt. The most productive years didaiot correspond with those in 
Connemara. 

16. Donegal Bay. ( Fig . 21). 

The fishing in this area as far as large takes are concerned, depends on 
the visits of steam and motor drifters, wliich in some years are attracted by 
the facilities available in Killybegs Harbour, the only centre which offers 
them satisfactory accommodation, though .Teelin is sometimes used as an 
alternative. These boats fish along the North Mayo Coast and off 
Donegal Bay and Rathlin O’Birne for spring spawning herrings which in 
May and June are coming into condition after spawning. This summer 
fishing is also pursued by smaller local boats but their success depends upon 
the position of the shoals, which are often located beyond their range of 
action. The visiting boats also take a small part in the September fishing 
for autumn spawning fish but this is mainly pursued by local craft, fishing 
short trains of drift nets or ring nets much closer inshore. After spawning 
these fish are sometimes taken in fixed nets along the shore in Bruckless 
and Fintra Bayk A few. attempts by steam drifters since 1921 to develop 
the early fishing for spring spawners before they have spawned, which at 
one time was a feature of the North Donegal fishery, have met with no success 

The peak period of the fishing in this area was the summer fishing in 1928 
and 1929, when an abundance of fish off the coast attracted large iiimiben*^ 
of steam drifters, mainly Scottish, to Killybegs. The autumn spawniiig fish 






ill 1928 also yielded a good return, proba-bly on account of increased fishing 
power owing to the operations of these chafters. The relative catches of 
spring and autumn spawning fish for 1927 to 10S2 are indicated on the graph 
showing the total annual catches. 


The total catch from 1921 to 191^1 amounted to 179 thousand cwts. as 
compared with 1 7 Ihonsand from the W. Mayo coast. The fish agree in size 
and agfe with those of the North coast of Donegal, of which particulars are 
given later. 

17. West DoneGx\l. {Fig, 22), 

The broken nature of the west coast of Donegal with its numerous inlets 
and sheltering islands gives facilities to the local fishermen to maintain 
more seaworthy and larger boats with which to w^ork in the open Atlantic 
than those wiiich are used by the men on the West Gahvay and Mayo 
coasts. Consequently we find that the herring fishing can be pursued 
further out in the open, sea and depends less on the presence of visiting 
boats. Further it is not overshadowed by the mackerel fishery, as is the case 
further soutli. 

The herring fishing falls into three distinct periods as in Donegal Bay. 
From December to January there is a fishery for spring spawning fish coming 
in from the opeji sea preparatory to spawning. These fish are mainly taken 
in the open Atlantic from tlie enter line of headlands inwards, a further exten- 
sion seaw'ards being beyond the capacity of the boats lisccL Large meshed nets 
are used, the herrhigs for the most part being large, full and fat. In February, 
March and April the fish are spawming and out of condition and are not pursued, 
but in May and June fishing is resumed wuih drift nets a few miles off the 
coast, with a tendency to work northwuirds tow’ards Tory Island, and occa- 
sionally with seines closer inshore. Two blank months follow, July and 
August, the spring spawners having left the coast but in September the 
autumn spawners arrive and are fished for from one to three miles from the 
coast, usually with seines for surrounding A-he shoals at sea, a method of 
fishing wdiich w’^as learned from the Cainpbelltown fishermen. These fish are 
full in September but have mostly spawned in October. 

As regards size and age the herrings of the w^est coast of Donegal, both 
spring and autumn spaivners, correspond fairly closely with those of Donegal 
Bay and the north coast, and the combined particulars of the fish from all 
three areas are given in the section dealing with the north coast. 

The catches’ on the west coast of Donegal from 1021 to 1041 were only 
exceeded by those' from North Donegal, Howth and the Waterford and 
Cork coasts. They amounted to 271 thousand cwts. 
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Fig. 19. — Connemara — Cateh of herrings each year shown as percentage of the tola! catch 
landed in the area from 1921 to 19 tl . 

Inset — Average catch per cent, each month during the period 1021 to 1941. 
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Fig. 20.' — ^West Coast of j\layp — Catch of herrings each year sho\m as percentage of the 
total catch landed in the area from 1921 to 1941 .r 
Inset — ^Average catch per cent, each month during the period 1921 to 1941. 
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18. Noetii Donegal Coast. (Ftgs, 23 and 25.) 

The herring fishing off the north coast of Donegal, exce])t for the relatively 
small fishery for autumn spawners in September, is of comparatively recent 
origin, for since it is carried on outside the reach of small boats and practically 
even of large sailing boats unless equipped with auxiliary power, its possi- 
bilities could not be realised until the arrival of steam drifters on that coast. 
Even then the presence of herrings in January and February was not recog- 
nised by the first steam drifters to make a trial of the fishery, for it was assumed 
that, as on the west coast of Donegal, the fish would arrive in November 
or December. Some abortive trials \vere made between 1902 and 1906 but 
the boats left before the arrival of the main shoals and it was not till 1908 
that the spring fishery assumed its proper importance and attracted large 
numbers of visiting boats, mainly steam drifters. This initiated the most 
prosperous period of Irish herring fishing, w'hen over 600 steam drifters were 
based on Buncrana, and the catch reached in 1911 a total for the north coast 
of 612 thousand cwts. The fishing was still nourishing in 1914, with a total 
of IBS thousand cwts. when war conditions intervened, and it did not 
revive till 1925. The peak of the revival occurred in 1927, with 122 thousand 
cwts, and was followed by a steady decline to a minimum in 19B2, Since then 
there have been ups and downs at a low level, clearly due to the scarcity of 
fish. 

Investigations into the age of the fish, based on an examination of the 
scales, have shown that the second revival of 1925-1929 was due to the great 
abundance of fish spawned in 1920, 1924 and 1925. Subsequent spawnings 
have gi^Tii very pobr returns. 

The early fishing of 1900-1914 illustrates very well how the statistics 
of landings may be an indication of the number of boats fishing, even more 
than of the abundance of fish, Aough as remarked earlier, if the fish are 
scarce the boats will leave for another locality or cease fishing. 

An additional gi'aph {Fig. 24) shows the total landings on the N. Donegal 
coast from 1900 to 1941, and, to illustrate the relation between the annual 
catch and the presence of steam drifters, it also shows the landings at Bun- 
erana from 1902 to 1915 and the number of steam drifters fisliing from that 
port during the same period. These are the only years for which such figures 
are available. The numbers of steam drifters shown are the sum of those 
taking part in the spring and summer fisheries. Buncrana was the port 
principally used by steam drifters in those years and the bulk of the landings 
there were made by them, though considerable numbers were also landed at 
Downings Bay. 

The monthly landings during the period 1901-1914 are indicated in Fig. 25. 
It may be seen by comparing this graph with that for 1921-1942 in Fig. 23 
that although * the three fishing periods, January-February, May- June and 
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Fig. 22."«-Wesl; Donegal— Catch of herrings each year shown as ^perceiitage of the total 
catch landed in the area from 1921 to 1941. 

Inset— Average catch per cent, each month during the period 1921 to 1941. 




259 


September, correspond, the winter fishery was by far the most productive 
in the earlier years. 

At the present time, owing to the absence of English and Scottish steam 
drifters and consequent lack of curing facilities, the north coast fishing is 
carried on mainly by local boats working the autumn fishery for late 
spawning lish, the spring and summer fishery for spring spawning 
fish being in abeyance, temporarily we may hope. The latter fishery when 
it flourished took place in January and February for full fish pre| 3 aring td 
spawn and in May and June for recovering spents. The principal curing 
stations were at Dunlanaghy, Downings, Rathmullen and Biuicrana, t!ie 
last named being the main headquarters for steam drifters. The fish were 
taken mainly from 10 to 40 miles from shore in the area from Tory Maud 
to Inistrahiiii, the shoals apparently keeping to the very salt Atlantic water 
which does not extend further east than about the longitude of Inistrahull. 

The fishery for autumn spawmefs has a short season, usually a few” wTcks 
ill Septemberj and is •worked by open boats and small motor boats fishing 
drift nets a few miles from shore, or about the line of the outer headlands. 

As the herrings from tfie coast of Donegal from Donegal Bay to Inistrahull 
all agree very closeh" in size and age it is convenient to regard them all as 
of one stock, or rather of two, as the distinction between spring and autumn 
spawmers is clearly marked, and the followdng particulars have been compiled 
from samples taken over tlie whole of the area. 

The most noticeable feature about the spring spawniing fish is their large 
size. Except for the few years in which young herrings of an abundant year 
class first join the shoals, the average size is over 30 cm. (Ilf inches). The use 
of large meshed nets by steam drifters and large motor drifters no doubt 
keeps the small sizes out of the catches but, even in the ring nets, which 
take all sizes, the large fish predominate. 

The average numbers at successive cm. lengths in samples taken over the 
whole period 1921-41 was : — 

Length 23 23 24 25 26 27 28 29 30 31 ' 32 33 34 35 (m. 

^Nnmber .1 .4 1.3 2.5 5.4 8.0 11.0 15,2 17.4 16.0 13.9 0.4 1.3 .1 percent. 

The average numbers of year rings deduced from samples taken over the 
same ppiod, the average of the estimates from 21 •successive years are:— 

2 3 4 5 0 7 8 9 10 11 12 13 14 year rings 

1.0 14.8 19.4 21.0 10.7 10.9 7.7 4.1 1.8 ,9 .0 .2 .03 percent. 

As these fish were mainly hatched in spring the year rings would be formed 
in the following successive winters and would represent the age in years at 
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the begiimiiig of the fishing season* The average age is 5| years as compared 
with 3} at Howth and 4-| off Co. Waterford. 

As most of the fish are taken by rather large meshed nets (28-29 meShes 
to the yard) there has probably been a selection of the faster growing young 
lish. The examination of a large number of samples taken at the beginning 
of the year gave i.lie following average lengths for each age class : — 

8 4 5 6 7 8 9 year rings. 

Length 26.7 28.3 20.8 30.6 31 .0 31 .9 32. 1 cm. 

These arc the most rapidly growing fish found on any part of the Irish coast. 
The sizes of llsli taken in summer (April to June) are intermediate between 
those given above. 

9 

The size of the autumn spawning fish taken in September or October is 
distinctly smaller than that of the spring spawners, mainly because they 
are younger. The following’ are the numbers per cent, at each centimetre 
IcngHi in the sample examined : — 

Len0h 21 22 23 24 25 2(> 27 28 29 30 31 32 33 cm. 

Number .5 2.3 6.2 10. 1 12.7 10.4 10.4 10.5 9.8 12.1 9.5 4.6 1.0 percent. 

Th(' sizes arc more uniformly distribiiicd on an average between 24 cm. and 
31 cm. tiian in tlic spring spawners, but in the separate catches they may be 
anything between these limits according to the type of net used, ring or 
drift net, the mesh of the drift net and the age of the herrings w^hich makes 
up the shoals. 

The average numbers of year rings on the scales of the autumn spawners 
are : — 


1 2 3 4 5 6 7 8 9 10 11 12 yea^ rings. 

1.3 36.1 20.3 12.6 9.1 11.2 4.2 2.4 1.5 1.0 .2 .1 percent 

As tliese fish are spawned in autumn it is probably exceptional for them to 
form a year ring on their scales* the following winter, so their age may be 
taken as one. year more than the number of rings shown on the scales. The 
average age of these* fish would be 4| years. 

The sizes of these fish at the completion of each year’s growth have been 
estimated as : — 

Age 3 4 5 6 7 years. 

Letigth 25.1 27.2 28.9 30.1 30.8 cm. 

As a large proportion of these lish are taken in seines or small meshed drift 
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nets it seems likely that there has not been the same selection of the more 
rapidly growing young fish as in the case of the spring spawners and that 
the actual sizes of both groups at each age are more nearly alike lhaii the 
figures indicate. 

The total catch on the N. Donegal coast from 1921-1941 amounted to 
approximately 580 thousand ewls. This w^as b}' far the highest ainount 
recorded for any one locality in the period. 





Fig. 25.— North Donegal— Average catch per cent, each month during the period I'JOO 

to 1914. 



NOTES ON THE LEAF ROLL AND MOSAIC 
DISEASES OF POTATOES IN RELATION 
TO SEED POTATO PRODUCTION. 

Bv 

PfLYLLis E. M. Clinch, D.Se., James B. Loucuinane, B.Agr.Sc., M.Sc., and 

lloiiKET McKay, D.Sc., 

l)(‘i)arLin(‘nt of Plant I^ithology, University College, Du1)lin. 

Tiie idl lowing notes are a slightly amended form of those prepared by the 
abo^T' autliors in 1940, and issued by the Department of Agrieultiire, Dublin, 
for the beiK'lli of their Polalo Inspectors. Except where otherwise vStated, 
the* observalions contained in these notes*, while not all original, are all based 
on piTsonal experience. 


LEAF BOLL. 

The salient points lagai’ding this disease, which is eoni])reliCiisively treated 
in Leaflet 29, ])ublished (>y theD(‘parLment of Agricullure, may be siimniariscd 
as foih)ws 

(1) The symptoms art* of the same general type in all varieties and two 
stages arc recognised : (a) Primary leaf roll, which follows the initial infection 
of a licailliy plant. The to])inost leaves develop a stiff upward rolling, become 
tough and yellowish in colour and sometimes show a purple pigmentation 
of the under surfaces. (If infection occurs late in the season, these foliage 
symptoms may not be obvious.) (b) Secondary leaf rolk which appears in 
plants growm from infected tubers and is the better-knovm form of the 
disease* Here the invariable symptom in all varieties is the toughening and 
jplling of the basal leaves of the plant. This may be accompanied by a reduc- 
tion in vigour, a loss of normal green colour and a degree of rolling in the 
upper leaves which varies ac^cording to the variety of potato. Dry conditions 
aggravate the symptoms, 

(2) The leaf roll virus is readily conveyed from plant to plant by certain 
kinds of greenfly, the principal of which is Myzus persiem. Infection occurs 
with particular case when tubers are in the sprouting stage so that greenfly- 
should never be permitted in the sprouting boxes. 

(8) No variety has yet been found which is immune to leaf roll but ail 
varieties are not equally susceptible in the field. 
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(4) Siiiee the effect of leaf roll is to reduce the amount of starch trans- 
located from the leaves to be stored in the tubers it follows, generally speakings 
that the more extensive the rolling the greater will be the reduction in yield 
of tubers. 

(5) An essential factor for the control of leaf roll is the eliinination, not alone 
of infected plants but also of the stocks in which they occur, Tliis involves 
careful examination of varieties which are mild reactors to the virus and in 
which infection anight be overlooked. 

In Leaflet 20, potato ^’arieties are divided into three broad groups ac'cordiiig 
to their reactions to leaf roll. The extended lists of varieties in these groups 
are as follow^s : — 

Group ’ 1 — I^east affected, 

Shamrock, Ulster Monarch, Great Scot, Skerry Champion, 
Up-tO“Date, Di Vernon, Lochar, Irish Queen, Flourtjall, 
Arran Banner. 

Group II — Moderately affected. 

Duke of York, May Queen, Epicure, Arrau Comrade, Edzcll 
Blue, British Queen, Herald, Majestic, Gladstone, Arraii Signcl., 
Arran Victory, Kerr’s Pink, Champion, Arrau Chief, Arran 
Peak. 

Group III — Severely affected. 

Arran Crest, Dunbar Cavalier, Dunbar Standard, King 
Edw^ard, Golden Wonder, Redskin, Black Skerry, .Arrau 
Consul, President. 

Great Scot (Fig. 1) may be taken as the type of Group I, British Queen 
{lig. 2) of Group II, and President (Fig. 3) of Group III, The groups, how- 
ever, grade into one another and the varieties within each group are arranged 
more or less in order of severity beginning with the least affected in eacli case. 

Apart from the manner in which they react to leaf roll, certain varieties 
appear to be more susceptible than others in the field. Examples of very 
susceptible varieties are Arran Cairn, Arran Consul, Arran Pilot, Arrau 
Signet, Dunbar Cavalier, and Up-to-Date ; somewhat less susceptible are 
British Queen, Golden Wonder, Great Scot and Kerr’s Pink. Varieties which 
seem to resist infection are Skerry Champion, Shamrock, Arrau Banner, 
Champion, Boon Star and Majestic. 

It has not been shown that any of the varieties grown in this country can 
l>e Infected with leaf roll without showring symptoms. 




Fig. 1 Typical Leaf Roll in Great Scot ; rolling confined to lower leaves 




Fig. 2. — Typical Leaf Roll in British Queen. 
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MOSAIC DISEASES. 

Tiic term niosaie is applied to those virus diseases the symptoms of wliicfi 
exmsist primarily of irregular pale or yelloxvish areas on the otherwise green 
leaves which consequently present a mottled appearance. Various other 
effects, such as puckering, wrinkling and reduction in size of leaflets may 
acconipaiiy the motlling. The |U’oblem of the mosaic diseases is complicated 
l}y the fact tliat they are caused by a number of distinct Viruses ; in order 
that the best control of tiiesc diseases may be achieved, it is essential that those 
connected with liic production of seed potatoes should have some knowledge 
of ttic viruses concerned. 

Six different viruses are known to be responsible for the mosaic diseases 
in this country, but two of these (F and G) are only common in certain vari- 
eties and are relatively unimportant from the practical point of view. Alpha- 
betical letters have been used to designate the viruses in recent years and are 
suitable for the present purpose but the more important synonyms are also 
mentioned. 

Virus X (Solanum virus 1 ; Simple Mosaic Virus ; Latent Mosaic 

Virus B (Solanum virus 4 ; Up-to-Date Streak Virus). 

Virus A (Solaniun virus 3). 

Virus Y (Solanum virus 2 ; Leaf-drop Streak Virus ; Veinbanding Virus). 

Virus F (Solanum virus 8 ; Tuber Blotch Virus ; Pseudonctnecrosis Virus),. 

\Irus G (Solanum virus 9 ; Aucuba Mosaic Virus). 

Besides occurring separately, certain of these viruses are often found 
together in the same plant, the usual combinations and popular names of 
the diseases which they cause being as follows 

X+ A— Crinkle 
X + Y — Rugose Mosaic 
X 4 - F — Interveinal Mosaic 

Experiments ha^'c shown that the response to infection with the viruses 
mentioned above is not alw^ays a mosaic disease. Depending upon the variety 
of potato a given virus may produce (a) no visible symptoms, in wliich case 
it is said to be “carried’^ or ^‘latent,** {b) a visible mosaic and (c) in the case 
of viruses X and A, a so-called top-necrosis. The word “necrosis’’ here signifies 
the death of plant tissues which turn browmish or black ; “top-necrosis” 
indicates that the tips of the shoots in the region of the growing points are 
killed, following which the entire plant usually succumbs. Plants reacting 
in this way are said to be intolerant to the vims in question. The significant 
point is that top-necrosis is not usually seen in the field ; it is produced arti- 
ficially by stem-grafting but apparently under natural conditions it is difficult 
for a virus to establish itself in a plant which reacts in this manner. It follows, 
therefore, that varieties which are intolerant to a virus do not normally 
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contract that Tims in the field and for practical purposes may be clescribccl 
as “rield-miiiiiine,’’ although not actually iinnume in the true sciisc of the 
word. 

The following varieties are intolerant to typical virus X and accordingly 
are free from this virus in the field, irrespective of the conditions under 
which they are grown : — Arran Crest, Early Regent, Epicure, ]\ing Edwajvl, 
and Niiietyfolcl. 

The following varieties are intolerant to Virus A 


Abundance 

Dunbar Standard 

Arran Cairn 

Dunbar Yeoman 

„ Crest 

Early Rose 

Peak 

Eclipse 

,, Pilot 

Epicure 

„ Scout 

Gladstone 

Ballydooii 

Great Scot 

Beauty of Hebron 

King* Edvrard 

British Queen 

Ninetyfold 

Boon Early 

Redskin 

„ Star 

Sharpe’s Express 

Duke of York 

Ulster Monarch 

Dunbar Archer 

Up-to-I)ate 

Dunbar Rover 


It should be emphasised that this resistance to virus iniection by iniiural 
means only holds in cases -where the necrosis specifically attacks the tops of 
the shoots, for necrotic lesions are frequently seen on virus-infected plants 
in the field and may be sufficiently numerous to cause destruction of the 
leaves ; the growdng points, however, are not involved and the effect is not 
lethal to the plant as a wdiole. Incidentally, the term ‘tstreak” is now used in 
a general way to denote necrotic symptoms of all types, and must not be 
regarded as a name applicable to any particular virus. 

The following notes will indicate the effects and relative imj^ortance of the 
principal mosaic viruses 

\iEUs X : No insect vector has yet been discovered but the virus spreads. 

ill the field by contact between the leaves of adjoining healthy and infected 
plants. Experiments have shown that the amount of infection occurring in 
“contact” plants may he upwards of fifty per cent. 


Symptotns .—Different strains or forms of vims X exist in Nature which 
manifest themselves by the varying degrees of severity of the mosaic symp- 
toms produced. It has been recognised for a considerable time that a mild 




-Typical Leaf Roll in Picsident : stunting and rolling are jiarticularly severe in this variety. 






Fig. 4. — Sever strain of virus X in president. (Note resemblance to Crinkle^ Fig. 
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form of X may be present in potato plants whieli produces no visible symp- 
toms, exe(‘])t perhaps a faint evancsc^ent mottling of the leaves at certain 
periods of growth— hence the name 'latent mosaic.” Other strains of X are 
diaracterised by a visible mottling (Fig. 5) which varies in intensity from 
moderate to stixmg according to the strain, and in the more pronounced 
types is off-.co ac'companied by isolated necrotic spots on the leaves. It is only 
recently that the existence of an exceedingly virulent strain of X has been 
recognised (Fig. 4-). The symptoms in this case consist of a brilliant mosaic 
mottling of the leaves ; the leaflets are crinkled and reduced in size and develop 
lumieroiis dry browm lesions which increase to such an extent on the lower 
leaves of the plant that the latter wither and drop off (this effect is accentu- 
ated by dry conditions). In addition, the entire plant is stunted and the 
yield of tubers considerably reduced. The symptoms are similar whether the 
plants be in the first or second year of infection except that in the second year 
the leaves show less tendency to drop but arc covered with brown "‘rusty” 
necrosis. After the third or fourth year of infection there is an unusual 
development in that the plants recover from the severe disease and show only 
a mild mosaic. 

The disease at certain stages is not easy to distinguish from Crinkle (X + A), 
exc‘ept, perhaps, by the more extensive necrosis which it produces on the 
leaves. In the initial leaf-drop stage it might also be confused with the 
disease caused by virus Y, but the brilliant mosaic w^hich subsequently 
deveio))s renders it easily distinguishable bom the latter. This virulent 
strain of X has been isolated from field plants of the varieties Arran Banner, 
Arran Pilot, Arran Signet, British Queen, Dunbar Hover, Dunbar Standard, 
Kerr’s Pink aiid Majestic ; its effects on many other varieties have been 
tested and found to be severe in all cases. Excepting, virus B, mentioned 
below, all strains oi* X induce top-necrosis in the five varieties already listed 
as intolerant, this reaction depending entirely upon the variety of potato 
and not upon the intensity of the strain of X involved. 

Tujbek Symptoms Virus X produces no visible symptoms in the tubers 
of those varieties which react to it with a mosaic mottle (whether the latter 
be mild or severe) but nevertheless they are infected and give rise to diseased 
plants. Plants of intolerant varieties in w^hich top-necrosis is produced yield 
very few tubers and when these are invaded by the virus they develop severe 
uecrptic lesions which involve the eyes. They usually dry up and shrivel In 
storage but if any sprouts are produced they are sick and weakly and die 
prematurely. 

(kneral Remarks Owing to the severity of the symptoms, it is unlikely 
that plants infected with the virulent strain of X will escape detection by 
the seed potato grower. Assuming that the virus has no insect vector, the 
immediate removal of diseased plants and of those immediately in contact 
with them- should serve to cheek the spread of the virus, in the crop. The 
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removal of healthy -looking plants adjacent to the diseased one is extremely 
important as it lias been found that plants which become infected by contact 
rarely show disease symptoms in the current year of infection. On the other 
hand, X in the latent state can scarcely be diagnosed in the field and is there- 
fore propagated through the tubers from year to year, besides spreading to 
previously liealtiiy plants by contact of the foliage. Consequently it is the 
most widespread of all the potato viruses. The entire stocks of such well- 
knowii varieties as Up-to-Date and Duke of York are infected with X (usually 
latent or mild but which may show up plainly enough) and the \hrus is liable 
to be present in field crops of any variety except an intolerant one. 

The detrimental effect of latent X on the foliage is so slight that this strain 
of the virus might be regarded as practically harmless in itself ; although 
tests carried out in other countries indicate that mild X disease may cause 
a reduction in yield of about twenty per cent. It is known that plants infected 
with one strain cannot be re-infccted with another strain of the same tnrus 
so that Up-to-Date, for example, being a carrier, will not contract infection 
with the virulent strain of X which has been described. In so far as it exercises 
this protective role, the presence of latent X in a plant is beneficial ; it is 
potentially dangerous, however, for should infection with a different virus 
take place, the symptoms of the latter will be aggravated by the prior presence 
of the X. Indeed, the combination of viruses X and xi has been one of the 
commonest causes of potato degeneration in this country. Furthermore, it is 
becoming increasingly evident that strains of X are capable of changing 
from one form to another within the tissues of the potato plant ; so that a 
plant may be infected with a mixture of X strains and the possibility must 
be considered that a mild strain might, under certain conditions, become 
virulent. According to present knowledge, however, the reverse oceniTenee 
is the more usual 

In certain quarters it is contended that the control of virus X is impractic- 
able ; elsewhere, the suggestion has been made that the only successful method 
lies in the use of intolerant varieties, and attention is being directed to the 
breeding of such types. This, however, is a slow process and in the meantime 
it is recognised that the most effective method is that adopted in this country, 
the building up of seed potato stocks from tubers wdiieh have been tested 
experimentally and shown to be free of all viruses, including virus X« There 
is evidence that such stocks can be maintained free from X for several years 
provided contact with infected crops or volunteer plants is prevented. 

Virus B ; — Is widespread in Up-to-Date, Duke of York and in most 
American commercial varieties. It has recently been shown that this virus 
is simply another strain of virus X, differing from the typical strains only 
,in its reactions on certain potato varieties. It appears usually to be aecom- 
l^anied by one or other of the typical X strains. 





A ill Arran Victory leaf showing' as a faint venial mottle. 







Fig. 7. — Crinkle in President to due a combination of viruses X and A. 
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Artificial infections have shown that B induces a lethal top -necrosis in 
iTiaiiy varieties of potato (which according!}" are ‘^‘field-immune'^ to it) and Is 
carried almost without symptom in the remainder. From the practical point 
of view, therefore, this virus is to be regarded as a mild strain of X, occurring 
only in certain varieties (those tolerant to it) in the held, but the spread and 
control of which in these varieties will be similar to that of a typical X strain* 
Because of its association ^rith Up-to-Datc and the top-necrosis effect which 
it produces on many varieties, the virus w^as formerly known as “Up-to-Date 
Streak” but this name is no longer used. The following is a list of varieties 
intolerant to virus B as shown by artificial stem-grafting experiments : 


Abundance 
Arran Cairn 
Chief 

„ Comrade 
„ Pilot 
„ Scout 
,, Victory 
Bally doon 
British Queen 
Catriona 


Doon Early 
Dunbar Standard 
,, Yeoman 
Golden Wonder 
Kerr’s Pink 
May Queen 
President 
Sharpe’s Express 
Ulster Monarch ■ 


Carrier varieties are : — 

Arran Banner 
Consul 
„ Peak 
„ Signet 
Cliampion 
Di Vernon 
Doon Star 
Dunbar Cavalier 
,, Rover 


Duke of York 
Earliest of Ail 
Eclipse 
Gladstone 
Great Scot 
Majestic 
Redskin 
Up-to-Date 


It is interesting to note that the varieties Arran Crest, Epicure and King 
Edw'ard, which are intolerant of ail other strains of X, have been shown by 
. Scottish workers to be tolerant to the B strain. 


Virus A : — Is transmitted by the greenfly, Mysim perska;, and this is 
probably the only method of spread in the field. 

Foliage Symptoms : — As seen under natural conditions these vary slightly 
from one variety to another but, on the whole, are distinctly mild.* They 
consist of a faint light and dark green mottling, sometimes accompanied fay a 
slight marginal undulation of the leaves (Fig. 6). The effect is very similar 
to that of the milder strains of X except that the pale areas appear to spread 
from the ^'■eins and the mottle is of a more diffuse character ; at certain periods 
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of tlie growing season the mottle may fade completely in some varieties. 
There is some evidence that different strains of virus A may exist but only a 
mild type has been recognised in this country. 

Artificial infection by steni-grafting has shown that twenty-five Axirieties 
react to vims A with top-necrosis and do not show infection in the field. 
(The list of intolerant varieties has been given above). 

Tubeii Symptoms : — The tubers from naturally infected plants showing 
mosaic symptoms appear perfectly normal but give rise to diseased plants. 
When the reaction is a top-necrosis, as in the intolerant varieties, the tubers 
develop necrotic lesions. In certain cases these involve the eyes and the tubers 
are destroyec|4^in others, the virus is isolated in small necrotic areas in the 
flesh of the tubers where it is apparent^ killed out for the buds are not 
invaded and the tubers give rise to healthy plants. 

General Eejnarks, The danger of virus A lies in the fact that in combination 
with virus X (even the latent strain) it forms Crinkle, which is a serious disease. 
The control of the virus is not easy on account of the fact that it is spread by 
greenfiy and in addition is sometimes difficult to diagnose in the field. It has 
been said that the reaction to A determines the life of a variety in this country 
and it is fortunate that many of the new varieties are intolerant to it. 

The virus has been present in Ireland for a considerable time for stocks 
of the old Champion which are still in existence are permeated with it (and 
frequently with virus X as w’ell). The varieties Golden Wonder and Irisli 
Chieftain are infected throughout with A and, according to Scottish workers, 
the same may be said of their stocks of Arran Chief and Catriona, although a 
healthy stock of the latter is available here. It is obvious, therefore, that' 
stocks of these varieties should not be growm in the vicinity of potato crops 
of other varieties which are susceptible to A, CvSpecially in districts where 
greenfly are prevalent. 

Tiiius Y : — Is freely ti'ansmitted by Myziis persicce and other species of 
greenfly, and probably by contact between healthy and infected plants as 
well. It ranks with leaf roll as one of the most destructive of the potato 
viruses. 

Foliage Symptoms. These vary somew'hat according to the variety but the 
majority of varieties react in the following manner : — 

In the first year of infection a blotchy mottle, spreading from the veins, 
appears on the topmost leaves of the plant. This usually tends to become 
diffuse, producing an effect of general chlorosis rather than a clear mosaic 
pattern ; the surfaces of the leaves assume a roughened or rugose appearance 
1 the leaflets turn downwards at the edges ; in addition they exhibit a 
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deliiiite sheen while both leaves and stems become extremely brittle* 
I^Ieanwhile, biaek necrotic streaks appear on the undersides of the veins of the 
lower leaves and in due course these extend dowm the petioles until they reach 
the main stem ; the leaves then collapse and wither and remain hanging on 
the stem until dislodged by the wind. This is the condition known as 'deaf- 
drop streak ’’ (Fig. 8). The extent of the leaf drop varies more or less 
according to the variety and is aggravated by dry conditions. It is not 
uniisuai to find Y-infccted plants, the stenis of which are completely bare 
except for a tuft of leaves at the top. The weakness of the steins results 
in a prostrate habit which, indeed, is a conspicuous feature of the symptoms. 

The following varieties react more or less in the manner described above ; 
those of group (a) usually showing more pronounced 'deaf-drop streak’’ than 
those of group (h) : 




(/') 


Arran Consul 
Ballydoon 
Boon Star 
Dunbar Yeoman 
EclipfoC 

Arran Banner 
,, Cairn 
,, 'Chief 
„ Pilot 
„ Signet 
Boon Early 
Duke of Y^ork 
Dunbar Cavalier 
,, Standard 


Gladstone 
Kerr’s Pink 
Majestic 
President 


Early Rose 
Epicure 
Great Scot 
King Edw^ard 
Redskin 

Sharper's Express 
Ulster Monarcli 
Up-tO'Date 


III the second year of infection, that is, in plants grown from infected tubers, 
the symptoms are usually milder owing to the absence of the ^deaf-drop 
streak” effect. Otherwise they resemble those of the .previous year, the 
characteristic features being the rugosity, chlorosis and glazed appearance 
ox t|ie foliage, the brittleness of leaves and stems and the spreading habit of 
growth. In addition, a shortening of the internodes results in a stunting effect 
in many cases. Varieties pn which the symptoms are distiiietly milder in the 
second year are : — Arran Banner, Arran Chief, Arran Signet, Champion, 
Boon Early, King Edwax’d and Redskin. 

There are four varieties which do not develop any leaf drop or necrotic 
symptoms even in the first year of infection with Y. They are Di Vernon, 
Arran Crest (Fig. 9), Airan Victory and Catriona. The first named is said to be 
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a carrier (the variety lias not been tested here) ; the remaining three show a 
diffuse mottle and the margins of tlie leaiiets are wavy ; there is a slight reduc- 
tion ill vigour and a tendency to a sprawling habit of growth* On the wdiole^ 
how'e^^er, the symptoms are comparatively mild. 

Tuber Symptoms. The tubers from infected plants are apparently sound 
although sometimes small and misshapen. According to tlie severity of the 
foliage symptoms, the yields may be considerably reduced. Infected tubers 
aiiva\ s produce diseased plants. 

General Remarks. Virus Y is comparatively rare in this country in the good 
seed potato districts, but it causes great destruction in England, particularly 
ill the Midland and Southern districts wdiere insect vectors are abundant. 
Since the necrotic effects of Y do not involve the growing points or vascular 
tissues of any variety there is no question of “intolerance"’ and consequent 
“held immunity h’ and all varieties are liable to infection under natural 
conditions. In view' of the ease w'ith wdheh this virus is transmitted by green- 
3y, the problem of its control is similar to that of leaf-roll and is equally 
urgent. In the course of inspection, special attention should be given to those 
varieties which are mild reactors to the virus and it would be particularly 
dangerous to pass over an ordinary mottle in Arran CresU Epicure or King 
Edward, for ail three are intolerant to viruses X and A and any mosaic of 
virus origin would almost certainly be a manifestation of virus Y. 

ViKCs F : — May be spread by contact between healthy and infected 
plants and also, under special circumstances, by Myzus persicce. 

Symptmns. The symptoms produced on the foliage by this vims are only 
noticeable in certain early varieties such as May Qupen, Ninetyfold and 
Arran Crest. The young shoots of infected plants of these ^'■arieties appear 
distorted on coming above ground ; the leaflets are twisted and curl dowm- 
W''ards and superficial necrosis of the main veins and petioles prevents their 
normal expansion. These effects are confined to the first formed leaves and 
later growth is normal, except perhaps for the development of small circular 
yellow' spots on the lower leaves. In other potato varieties, foliage symptoms 
are confined to a mild yellow' spotting of the basal leaves, w^hieh is not consis- 
tent in its development, and the vigour of the plants seems unimpaired. 
The tubers of certain, varieties, however, show a distinct necrotic reaction 
wdiieh develops during storage and usually begins at the heel end (Fig. 10). 
The injury may be manifested externally by the appearance of irregularly- 
, shaped brown patches W'^hich later become drj^ and sunken ; on cutting, the 
flesh underneath these patches is found to be necrotic and, in addition, 
.forowii lesions are usually present in the pith ; sometimes the necrosis is 
pith and there are no external symptoms. The eyes are not 
;; ,and sprout normally. 



Fig. 10. — Cut tubers of President showing t>i>es of 
necrosis caused by virus F. 





Fig. 11. — Leaf of Early Regent showing Aucuba mosaic due to virus G* 
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The following varieties showed tuber necrosis on infection with vii'us F : — 


Arran Consul 
5 , Signet 
„ Victory 
British Queen 
Champion 
Duke of York 
Dunbar Cavalier 
,, Standard 


Dunbar Yeoman 
Gladstone 
Great Scot 
Majestic 
President 
Redskin 
Ulster Monarch 
Up-to-Date«. 


Varieties which failed to show necrosis were : — 


Arran Banner 
„ Cairn 
„ Crest 
j, Peak 
5 , Pilot 
„ - Scout 
Ballydoon 
Catriona 
Di Vernon 


Boon Early 
„ Star 
Early Regent 
Fortyfold 
Kerr’s Pink 
King Edward 
May Queen 
Ninetyfold 


General Remarke, Vims F is only common in the early varieties May Queen, 
Fortyfold and Ninetyfold. It is not believed to be of economic importance 
in this country, although possibly to some extent it is responsible for the 
condition known as “Spraing.” Although in most varieties the virus of itself 
has practically no effect on the foliage, a combined infection of VirusCxS X 
and F results in a pronounced mosaic even if the strain of X is a mild one. 

The precaution to be taken in regard to this virus is to avoid planting 
tubers siiowing necrosis of the t}’pe described, even though the buds are 
normal. 

Virus G : — Is very closely related to virus F and the two may be placed 
in the same category. It has not been shown to be insect transmissible but 
could be spread by contact* The symptoms are of similar type ip all varietiesj^ 
consisting of conspicuous bright yellow spots or blotches mainly on the 
lower leaves of the plant -{Fig. 11). This disease is known as auenba mmak 
because the mottling resembles that-of jitwnha japonica (variegated laurel). 
Tliere is no apparent reduction in vigour of infected plants. All varieties are 
liable to infection under natural conditions but very little spread appears 
to take place. . ’ 

Tuber symptoms consist of a necrosis which is similar to that caused by 
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Tirus F hut does not appear in all the varieties affected by the latter. Common 
varieties known to show tuber necrosis with virus G are : — 


British Queen, Champion, Dunbar Yeoman, Great Scot, Majestic and 
President. 

Virus G is widespread in the old variety Early Regent and probably occurs 
also in the varieties already mentioned as being subject to virus F. It is 
not known to occur in newer varieties in this country, 

DISEASES DUE TO COMBINATIONS OF VIRUSES, 

Ceixkle (X 4* A) : — The principal features of this disease are the puckering 
and reduction in size of the leaflets and the occurrence of pale or yellowish 
patches on the veins which extend irregularly into the interveinal areas and 
thus produce a conspicuous mosaic effect (Fig. 7). The chlorotic tissues fail 
to develop to the same extent as the green areas w^hich consequently bulge 
upwards and the characteristic irregularity of the leaf surface results. Dry, 
brown, “rusty” patches frequently occur in the yellow areas of the leaves. 
Crinkle has a stunting effect on the plants and the tubers are considerably 
reduced in size and number although otherwise not visibly affected. 

Crinkle is one of the commonest forms of “mosaic disease” in Ireland and 
Scotland, and was responsible for the degeneration of the old Champion in 
this country. Owing to the differences in the mode of transmission of the two 
viruses concerned, perfectly^ healthy plants will require two separate infections 
-for the production of the disease ; the apparently sudden collapse of crops 
-with crinkle results from the growing of stocks infected with latent X in 
districts w^here sources of virus A together with its greenfly vector are 
present. The superiority of genuinely X-free stocks of susceptible varieties 
over those which look healthy but contain latent X is therefore obvious. 

Varieties ztkich are inioleraiit to either X or A will not shotv crinkle although 
in the latter the virulent strain of X alone might be mistaken for crinkle. 
It will be noticed that some of the best long-lived varieties fall into this 
category, e.g., British Queen, Up-lo-Date, Early ‘Rose, Kerr’s Pink and 
King Edward. 

Well-known varieties which are subject to Crinkle are : — 


Arran Banner 
,, Chief 
Consul 

„ Comrade 
,, Victory 
Catriona 
Champion 


Di Vernon 
Dunbar Cav^ier 
Golden Wonder 
Irish Chieftain 
Majestic 
President 
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Rugose Mosaic (X + Y) : — The symptoms of the composite disease are 
of the same type as those of vims Y alone. The presence of the Xj however, 
induces a much more pronounced mosaic pattern in the foliage and con- 
siderably aggravates the rugosity and stunting of the plants in the second 
year of infection ; in extreme cases, a ‘‘curly dwarf” condition may be pro- 
duced. Varieties which are mild reactors to Y show pronounced crinkle-like 
symptoms with the additional X infection. 

The disease is liable to occur in any variety except those few which are 
intolerant to X. It is one of the commonest diseases in xlmerica where virus 
Y is prevalent and commerical varieties are all carriers of X. 

IxTERVEiNAL MosAic (X 4- F) : — The disease due to this combination was 
originally recorded in Holland and was also discovered in this country. Any 
variety, except one intolerant to X, would be liable to contract the infection 
but owing to the infrequent occurrence of vims F, the disease is not common 
here. 

The symptoms consist of a bright mosaic mottle all over the leaves, but 
the latter are not distorted in any way. Small, rounded yellow spots or dry 
“rusty” lesions are present on the lower leaves, and tuber necrosis occurs in 
those varieties which develop this symptom with virus F. 


SI]MMx\RY. 

x\ll varieties of potato are susceptible to infeetion with leaf roll and the 
virus is spread freely by the greenfly, Mijzus persicaa. Control by “rogueing” 
is unsuccessful and infected stocks should be eliminated. Special care should 
be taken in the inspection of varieties which are mild reactors to leaf rolL 

The viruses chiefly . responsible for the mosaic diseases in this country 
are X, A and Y. Certain varieties are “intolerant” to X and/or A and do not 
become infected with them in the field. All are liable to infection with Y 
under natural conditions. 

Virus X alone is usually mild, but strains occur which produce severe 
mosaic. The virus spireads in the field by contact between the leaves of 
adjacent healthy and diseased plants. 

Virus A is spread by Myzus persiem and under natural conditions produces 
a mosaic effect similar to that caused by the milder strains of X. 
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Coiiibiiied infection with viruses X and A results in Crinkle, the commonest 
severe mosaic disease in this country. Virus Y is spread freely by Myzus 
persicm and causes severe effects in all but a few varieties. Infected stocks 
should be eliminated and care taken not to overlook mosaic symptoms in 
the varieties which are mild reactors. Combination with X aggravates the 
effects of Y. 

Viruses F and G produce tuber symptoms in a number of varieties. Effects 
on the foliage are relatively harmless unless in combination with virus X, 

Dry conditions aggravate the symptoms of leaf roll and certain 
mosaic viruses, 

(Received for publication on 21st July, 1944). 



FIELD EXPERIMENTS, 1943. 


Winter wheat, oat and potato variety trials conducted by County Instruc- 
tors in Agriculture in the 194B season are dealt with in this report. Details of 
the trials in each county may be obtained by applying to the Secretary of 
the County Committee of Agriculture, 

WINTER WHEAT VARIETY TRIALS, 

Trials were conducted at nine centres to compare the new hybrid, Yeoman 
II X Ironmaster and Pajbjerg No, 5 — a recent selection from commercial 
Pajbjerg — both of which were produced at the Albert College, Glasnevin, 
with Queen Wilhelmina obtained from commercial stocks. 

At one centre in County Dublin the crop was severely affected by *‘Take-all'* 
disease ahd lodged badly so that the yield of grain was not determined. The 
yields obtained at the other eight centres are shown in Table I together with , 
the types of soil on which the crops were grown, the previous crops, dates of, 
sowing and incidence of yellow rust. Manure was not applied to the plots at 
any centre. * 

The seed was of good germinating capacity in early winter and the crops 
sown in November produced, in the case of the three varieties, a good braird 
which continued to make . satisfactory growth. Reports from three of the 
centres, however, indicated that Yeoman II x Ironmaster made less vigorous 
early growth than the other tw'o varieties. 

At the four centres where the seed was sown in February, Yeoman II x 
Ironmaster produced a w^eak braird. Plant establishment was estimated 
at about 75 per cent, that of a full crop in Louth and Wexford S. (centre 
No, 2) and at about half normal in Wexford S. (centre No. 1) and at both 
centres in Wexford N. At the latter two centres, this plot was considered, 
during the early stages of growth, to be a partial failure. Pajbjerg No. 5 
and Queen Wilhelmina also produced weak brairds at the Louth centre, 
but plant establishment was about normal and subsequent powth was satis- 
factory and noticeably better than that of Yeoman II x Ironmaster. The seed 
of the latter variety evidently deteriorated in germinatitig capacity, during 
storage at these four centres to a greater extent than the seed of Pajbjerg 
No, 5 which was delivered at the same time. 

Leather jacket grabs caused some damage to the crops at Wexford N. , 
centres and the Yeoman II x Ironmaster plot was stated to have suffered 
the most injury as a result. No appreciable amount of lodging occurred at 
any of the eight centres. 



Yield of Grain |>er Statute Acre 

Description Dale — — -I— - — — Incidence of Yellow liirst 

County of Previous of i Queen Yeorimn II 


2T8 



Average Yield 
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Yeoman II x Ironmaster was about four days later in ripening than 
Fajbjerg No. 5 and seven days later than Queen Wilhelmina in Co. Louth 
and about four days later than the other two varieties in Wexford N. The 
three %’'arieties ripened at approximately the same time at the other six 
centres. 

The quality of the grain was generally good. At one centre the grain of 
Queen Wilhelmina was badly sprouted at time of threshing while at another 
centre Pajbjerg No, 5 and Yeoman II x Ironmaster were stated to be of 
poor colour and to contain a high proportion of badly filled grains. 

In these trials Pajbjerg No. 5 gave good results w'^hile Yeoman II x Iroii» 
master proved inferior to the other two varieties. 


OAT VARIETY TRIALS. 

Glasnevin Success X, wtiich is a recent selection, produced at the Albert 
College, Glasnevin, was compared with Victory II at fifty-three centres in 
twentv-six counties. 

- 4 

The seed of the Glasnevin Success X w’as supplied from the Albert 
College and that of the Victory II from the Department's Cereal Station, 
Eailinacurra, Co. Cork. 

Except at six centres manure was not applied to the plots. Gcrmkiation 
of the seed and subsequent growth of the crops w'ere good. Reports from 
twenty-six ceutfes indicated a difference between the varieties in tiic appear- 
ance of the crops during vegetative growth and of these, twenty-two were 
in favour of Success X. The incidence of disease and insect pests was neg- 
ligible except at one centre where both varieties were affected by crown 
rust. At four centres bird damage to the ripening crops was appreciable. 
There was no apparent difference in the time of ripening of the varieties 
at three centres while at the remainder Success X ripened from tliree to 
fourteen days earlier than Victory II. Because of the earlier date of ripening 
of Success X, the loss of grain from this variety, due to bird damage where 
this occurred and by shedding at a few centres where harvesting was delayed 
by unfavourable weather, was greater than m the case of Victory IL The 
extent of lodging of Victory II and Success X, respectively, was negligible 
at twenty-nine and thirty-nine centres, slight at nine and six centres and 
considerable at fifteen and eight centres. Victory II lodged to a greater 
extent than Success X at seventeen centres while at four centres the converse 
was the case. 

The yields of grain ^ obtained are set out in Table II from which it will be 
seen that, on the average, Success X yielded 1 ewt of grain more per statute 
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acre than Victory II and gave a higher yield than the latter variety at thirt}"- 
two of the fifty-three centres. 

The grain of both varieties was generally of good quality but at a small 
number of centres, mainly where the crops lodged badiy^ it suffered some 
damage due to unfavourable harvest 'weather. Of twenty-two reports which 
indicated a difference in grain quality between the two varieties, half w'ere 
in favour of each variety. 

It would appear from these trials that Glasnevin Success X, is superior 
to Victory II in respect of grain yield ; that Success X, being shorter in the 
straw, resists lodging better than Victory II and that it ripens on the average,, 
about a week earlier. The grain of Success X, while not so white in colour as 
that of Victory II, compares favourably with it in quality. 
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TABLE 11. 

! i Yield of Grain per 


1 

Description 


-I 


Statute Acre 


Couutv ! 

of 

1 



1 




Soil 

j 

PrevioUvS Crop 

1 

Victor} 11 j 

Siicci*i 

is X 

Carlow . . 

Medium granite loam 


Grass 

c. 

21 

qr. ; 
8 j 

c. 

20 

rir. 

8 

Cavan 

Medium loam 

. , 

Oats , . 

17 

2 i 

28 

0 

do. 

Loam 


Turnips 

15 

0 i 

14 

2 

Clare 

Medium limestone loam 


Potatoes 

28 

0 ' 

25 

O 

do. 

Clay loam 

- 

Potatoes 

19 

1 

19 

0 

Cork 

Light loam . . 


Oats . . 

21 

2 

20 

2 

do. 

Limestone loam 

. . 

Lea W heat . . 

28 

1 

24 

8 

do. 

Medium sandstone loam 


Grass 

28 

0 

80 

2 

do. 

^ledium limestone loam 


Grass 

28 

2 

28 

(} 

do. 

Light loam . , 

. . 

Turnips 

21 

1 

21 

2 

Donegal 

Medium Loam 


Roots 1 

21 

2 

28 

1 

do. 

Clay loam 


Potatoes 

20 

2 

21 

0 

Diibliii . . 

Clay loam 


Grass 

82 

8 

22 

1 

do 

J\Iedium limestone loam 

* . 

Swedes 

28 

2 

39 

8 

Galway 

Clay loam 

> . 

Potatoes 

19 

0 

22 

2 

do. 

Rich heavy loam 


'Lea Oats 

28 

8 

82 

0 

Kerry 

Medium loam 


Potatoes 

29 

0 

88 

0 

do 

Medium loam 


Grass 

24 

1 

18 

8 

Kildare 

Deep loam , . 

, , 

Wheat 

28 

0 

27 

0 

do 

Loam . . 

. . 

Potatoes 

22 

2 

26 

8 

Kilkenny 

Medium limestone loam 

, . 

Oats . . 

25 

0 

19 

2 

do 

Medium sandstone loam 

. . 

Mangels 

25 

8 

27 

8 

Laoigliis . . 

Idmestone gravel loam 


Potatoes 

28 

8 

21 

2 

do. 

Medium loam 

. . 

Hay . . 

24 

1 

25 

8 

Leitrim 

Heavy clay . . 


Potatoes 

18 

2 

20 

l> 

Limerick 

Limestone loam 

. ♦ 

Wheat 

25 

0^ 

20 

0 

do 

Mediuni heavy loam 

. , 

Roots 

21 

0 

20 

1 

do. 

Light limestone 

. . 

Potatoes 

25 

2 

26 

1 

Longford 

Strong loam 

* . 

Turnips 

81 

0 

80 

1 

do. 

Sandy loam . . 


Potatoes 

80 

0 

1 25 

2 

Louth 

Loam 


Wheat 

27 

0 

' 27 

0 

Mayo 

Rich loam . . 


Potatoes 

26 

8 

i 29 

0 

do. 

Medium loam 


Potatoes 

1 21 

8 

22 

3 

Jkieath 

Deep loam , . 

• . 

Wlieat 

24 

0 

16 

2 

do. . . ' . . 

Clay loam 


Sugar beet . 

2G 

Q 

28 

1 

Monaghan 

Clay loam 

• . 

Grass 

21 

0 

20 

1 

Offaly . . 

Medium limestone loam 


Grass 

82 

0 

80 

1 , 

do. 

Medium limestone loam 


Turnips 

29 

2 

88 

2 

Roscommon 

Medium loam 


Potatoes 

18 

2 

15 

1 

do. 

Medium limestone loam 

• . 

Potatoes 

22 

1 

28 

2 

do. 

Medium limestone loam 

. , 

Mangels 

20 

8 

80 

1 

Sligo . , * . . 

Limestone loam 


Potatoes 

28 

1 

28 

8 

Tipperary N.li. . . 

Rich Ijeavy soil 


Sugar beet . 

86 

2 

48 

0 

do. 

Clay loam 


Potatoes 

84 

1 

81 

1 

Tipperary S.R. . . 

Medium clay loam 


Wheat 

21 

0 

, IS) 

0 

do. ‘ 

Medium clay loam . , 

* . 

Sugar beet . 


*> 

22 

2 

M^terford 

Medium loam 


Grass 

24 

0 

;5 

0 

do. 

Limestone loam 

. . 

Grass . 

28 

8 

19 

1 

Westmeath 

Heavy limestone drift 

• . 

Roots 

2S 


26 

*> 

Wexford 

Medium loam , , 


Mangels 

17 

8 

2i 

8 

do. 

Medium clay loam , . 

* , 

Grass 

22 

0 

25 

2 

Wicklow . . 

Rich medium loam 


Potatoes 

18 

2 

20 

1 

do. 

Medium loam 


Grass 

81 

8 

81 



Average {53 

centres) 

j 24 

1 

1 25 

i 

1 






POTATO VARIETY TRIALS. 


At seventy centres in twenty-five counties the variety Boon Eire was 
compared with Kerr’s Pink. Boon Eire is a maincrop variety of the King 
Edward type and is immune from wart disease. The tuber is kidney-shaped 
with white flesh, white skin splashed with red, and shallow, red eyes. The 
sprout is pink and foliage tall, strong and upright wdth pink coloration in 
the sterns. Numerous large, w’hite flowers arc produced. 

From eighteen centres, at a number of w'hich the seed tubers were cut it 
was reported that an appreciable proj^ortion of misses occurred in the Boon 
Eire crops w^hiie at only a couple of these centres w^as Kerr's Pink also stated 
to have missed to an appreciable extent. At two centres in Co. Kilkenny 
Boon Eire failed due to dry rot after planting and yields w^ere not determined. 

At fifteen centres the foliage of Boon Eire was stated to have persisted in 
growth later in the season than did that of Kerr’s Pink. Reports, in general, 
hovrever, indicated that Boon Eire suffered more damage from blight, and 
as may be seen from Table III, the proportion of blighted tubers in this 
variety was relatively very high at the majority of the centres. The Boon 
Eire plants tended to form large tubers near the surface of the soil, a factor 
which increases the danger of infection by blight unless moulding is w’^ell done. 

The average yields from sixty-eight centres indicate that Kerr's Pink 
produced 23 cwts. total crop or 26 cwts. more ware per acre than Boon Eire. 

Reports on table quality indicated that Boon Eire was inferior in this 
respect to Kerr s Pink. 
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THE SHOEING OF HORSES FOR TRAFFIC 

ON MODERN ROADS. 

Considerable change has taken place in the last twenty years in methods 
of road construction. Formerly steam-rolled water-bound macadam was in 
general use on important roads and was found to give service and to provide 
a satisfactory surface for many years so long as the traffic was not unduly 
heavy or fast. As motor traffic increased, however, and particularly as heav^y 
trucks were introduced this form of surface was found to be unsatisfactory, 
pot-holes forhied rapidly, a dust nuisance was created and the frequent re- 
newal of the surface which became necessary was very costly. For the benefit 
of the public and the comfort of those using the road, improved methods of 
construction were adopted. The camber of roads generally has been reduced 
and roads are now produced that are waterproof, dust-free and that retain a 
good surface for a comparatively long time. In general, the new surfaces are 
harder and smoother than the old and are much better for vehicular traffic 
of all kinds ; they are also quite satisfactory for horse traffic provided that 
horses are properly shod. When the latter condition is not observed, however, 
the hardness and smoothness of the modern road shows up shoeing defects 
which might have remained unnoticed while the animal travelled over the 
old w^ater-boimd macadam road, rough enough in all %veathers to prevent 
slipping. 

, Calkins on shoes should be avoided as far as possible because they are 
contrary to the principles of shoeing, preventing absolutely complete func- 
tioning of the frog and interfering with the normal slope of the hoof and conse- 
quently wdth the proper distribution of the weight on the foot. They are 
frequently used unnecessarily, for their only function is to give a grip especially 
in the case of draught horses pulling heavy loads on paved streets and when 
going down hill. It is generally sufficient to have them only on hind shoes. 
They should not be higher than twice the depth of the shoe and should have 
sufficient substance to wear as long as the latter. Heavy cart horses are some- 
times shod with flat shoes in front and behind and do their work satisfactorily. 
The transition from calkins to flat shoes must be made cautiously, as a sudden 
change may cause injury and pain. The change may, however, be usually made 
with safety wiien the calkins are practically worn to a level with the shoe and 
the horse is being re-sliod, provided special attention be given to maintaining 
the existing position of the horse’s feet and limbs in relation to the ground. 

The shoeing of a horse is an operation demanding not only highly skilled 
craftsmanship, but exact kno%vledge of the anatomy of the horse's foot ; 
in particular it calls for an understtoding of the function and use of the frog. 



Tliis cori’ugated homy portion of the hoof must touch the ground and have 
exercise in order that the health of the foot may be preserved. Its shape is 
such that under pressure it presses in and out the back portion of the hoof, 
which action in turn keeps the cartilages and glands inside in their natural 
healthy condition and secures for the complicated foot joint the necessary 
lubrication and mobility. Further the texture of the frog is such that it will 
not easily slip even on a smooth surface ; it is highly clastic and oilers a natural 
pad to bear and distribute pressure and lessen concussion. When through 
ignorance this pad is cut away and not allowed to touch the ground the frog 
withers, the hoof contracts, diseases of the foot develop, the horse becomes 
lame, suffers pain a^nd loses value. 

The horse should be shod so that the frog will bear on the ground and grow 
and develop with use, that is, the shoes should be fiat, but should only be 
fitted round the interior and lateral margins of the hoof, the heel region being 
unco\^ered. When this method of shoeing is adopted on a suitably prepared 
hoot the frog will come on the ground and all the advantages of frog pressure 
will be obtained including shock absorption, expansion of the posterior region 
of the hoof and the prevention of slipping on smooth surfaces. 

In ])reparing the hoof for this type of shoe the w^all of the heels is not 
reduced, the aim being to ha^^e the bearing suiiac^e of this portion of the w^all 
as nearly as possible on a level with the ground surface of the shoe. If the hoof 
is not sufficiently strong to tolerate this method of shoeing, short shoes with 
bar pads or flat shoes with other pads should be used. They afford a grip and 
permit of frog pressure. 

The foregoing method of shoeing working horses has been proved by some 
of Dublin’s best known farriers to be entirely satisfactory and has been 
adopted by them in shoeing horses owuned by many large commercial firms. 
Experience has showm that the non-protected part of the wall withstands the 
wear for the duration of the shoe and that the frog remains plump and W’^ell 
developed, bearing w^eight and performing all its functions. This method is 
particularly appropriate for modern' smooth surfaced roads. For ice-covered 
roads frost nails are indicated. 

The next best method of shoeing is by means of flat shoes of sufficient 
substance to withstand w^ear for about three or four WTcks. With this method 
however, and using the ordinary shoe, the frog will not function completely^ 
being raised from the ground by the thickness of the iron. 

(Issued as Special Leaflet No. 26, October, 1046). 
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ON PLANTING TREES ON THE FARM TO 

PRODUCE POLES AND TIMBER. 

On most farms there is usually an area of ground which is not suitable for 
normal farming or provides only rough grazing either because it is not easy 
of access or is rough or rocky or suffers from wet surface conditions* 
Ail area of this kind may be quite suitable for growing trees 
for the production of poles and timber. This is a somewhat 
different proposition from the planting of trees for shelter belt and 
hedgerow which is dealt with in Leaflet No. 70 and differs also from 
the subject matter of Leaflet No. 65 which is concerned with the planting 
of wmste land from the point of view of the suitability of the various 
tree species to the different local conditions. The latter leaflet contains notes 
on pianting'distance ; type of plant to use ; season of planting and protection 
of plantations and it should be consulted in all cases before commencing any 
tree planting scheme. 

SuHabiliiy of tree to site must always be the first consideration in planting. 
Leaflet No. 60 describes methods of planting the trees on the ground. The 
present leaflet is concerned rather with the choice, where there is any room 
for choice, of trees suitable for purely utilitarian puip'ioses on or about the 
farm or for sale to timber merchants and others interested in the conversion 
of timber. The advantage to the farmer of being able to seeime, when necessary, 
from his own w^oods, occasional trees for fencing material, for repairs to build- 
ings, implements, ete., is obvious, while the provision of firewood is likely to 
be a more important consideration than hitherto. 

Choice of Species. 

Where rapidity of production is the aim and the farmer wishes to get an 
early return for bis outlay, coniferous species are to be preferred, especially 
when the smaller poles ivhich have to be removed in the early thinnings can 
be utilised. Such species are European and Japanese Larch and Norway and 
Sitka Spruces. Amongst the broad-leaved trees^* however, Ash and Aider are 
two species which are also rapid growers and are capable of providing small 
poles for fencing purposes and general use about the farm, at comparatively 
early ages. Generally speaking, all these species reqtnre soils of at leasl moder- 
ate fertility. Larches should not be planted on ground which is heavy, imper- 
meable and difficult to drain. The Japanese species produces a less durable 

* The term “ broad-leaved ” is applied to trees with flat leaves, such as those of the 
Oak or Beech, and is used to distinguish them from conifers, most of which have needle- 
sha|>ed or narrow leaves. 

a 
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tiiiibcT but is to be preferred on more exposed sites and .on less fertile ground 
where it grows more rapidly and vigorously than the European specie>„ 
Larch plantations are usually ready for first thinning irom twelve yea in 
oinvards and produce useful material throughout their life in the form of 
small stakes and rustic fencing material and, later, larger stakes, strainers, 
pitwood and stackyard poles and ultimately constructional timber, especially 
suitable for the making of carts, etc. 

Spruces ^heixig shallow' rooters, are capable of thriving on the heavier, lesi 
permeable and less well-dramed soils. In respect of timber and capacity to 
resist exposure and to put up wdlli infertility in the soil, Sitka Spruce bears the 
same relation fco Xoinvay Spruce as Japanese Lai'cli does fo European Larch. 
Spruce plantations are not usually capable of surviving to maturity when 
planted in small pure blocks, expeeially when the light and wdncl gain access 
on the margins of the plantations. They should therefore usually be siirroundeu 

belts of other species. The rate of piuduction, especially of Norway Spruce, 
is slower than in the ease of Larch and plantations are ready for a first tliinning 
from fifteen years oinysrcls in the case of Sitka Spruce and twenty years on- 
wards ill the case of Noinvay Spruce. The first thinnings of these species are less 
durable than Larch but are straigliler and furnish when quite small useful 
material for pea stakes and fencing rails. Later thiiinings will provide poles 
foi' stack-yai’d purposes and scaffolding and the mature trees furnish excellent 
box-making timber and building timber. 

Jsh is a tree which requires higli soil fertility and a constant moisture 
supply ill the soil but. it is a common 'tree in this country, especially in lime- 
stone areas. It can be grown pure where there is no risk of frost damage, and 
it stands exposure well. The timber is not very durable but its strength and 
elasticity make it suitable for certain purposes. Small poles provide fencing 
rails and tool handles. Larger poles are suitable for oars, w'eir-poles, sports 
goods and for the manufacture of implements. Well-growm Ash. ahvays finds 
a ready sale and the tree also produces good fuel. 

Black Alder is valuable on account of its ability to grow pn water-logged 
sw^ampy ground which is not too infertile. It is easily grown and when it is 
cut back after twenty years of age will throw up a new growth of vigorous 
stool shoots, providing useful small poles for temporary repairs to fences. 
The larger poles are, suitable for turnery "work or brush making, clog making, 
etc., but there is not a high demand for such materials at the present time. 

Other species w'ell w'orth growing, although they do not produce utilisabie 
material so soon after planting, are Scots Pine and Thuya pMcaia amongst the 
' ppnifers, and Beech, Grey Poplar ^and Black Italian Poplar amongst the leaf 
'/treejff. 

Smis Pine is one of the safest trees to plant especially on more infertile sites, 
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iiieliiciiiig well-drainecJ peat, where, although growth may be slow, it ultimately 
produces valuable timber which is specially suitable for constructional 
purposes, transmission and other poles, box-making and, in the larger sizes, for 
railway sleepers. The smaller thinniyigs in respect of utility resemble those of 
Spruce. Thiuja plicafa is a useful Irpe for shallow^ limestone and other fertile 
soils -where it (*au he grown pure in small grou})S or plots. It furnishes vety 
durable fencing material but is not suitable for growt]} to larger sizes on the 
farm. This tree and also Jwmwonhs* Citpress make very useful edgings on suitable 
soils for Spriuie ]>laiitations. 

Beech, "althougli relatively slow-growing, is vreli suited for limestone and 
other fertile soils. It is wdnd-rcsistant’ and able to remain healthy even whan 
grown in small clumps. The tree is of value for the making of packing cases 
and butter boxes and it ‘provides a satisfactory fuel wmod. 

Poplars are fast-growiiig trees but, with the exception of the Aspen and 
€rey Poplar, they must have a c'.onstant and very liberal supply of fresh soil 
moisture. Black Italian Poplar should therefore be confined to alluvial soils 
on the sides of -prater courses or around perennial springs. It is easily grown 
from cut lings and produces timber of large size fairly rapidly, suita1>le for 
ilooring, box-making and maicli-making. Grey Poplar, the uses of wdiieh are 
similar, can be grown on drier sites especially on limestone and limestone 
gravel and silt soils. Individual Poplar trees require ample room, es])ccially 
for root dt‘velopment. 

In addition to the trees dealt willi above, the growing of occasional Oak, 
Spanish Chestnut, Elm, Sycamore and Lime can be recommended under 
suitable conditions as trees ca|>al>lc of ])roducing timber, though not rapidly, 
for special purposes, for which, however, there is only a small demancL Thus 
Oak is used for special construe lional work about the farm and for making 
wheels, carts, gates, etc, ; Elm for wbeel and cart-making ; Elm and Spanish 
Chestnut for cofilii boards : Sycamore for turnery work and Lime for turnery, 
brush-making, match-making, etc. 

Mixtuhes of SfECIEkS. 

By mixing two or more species, the farmer might achieve several objects', • 
c.g., early production of small useful poles combined with later production 
of more valuable timber and the production of frost-tehder species in early 
Amuth in the shelter of more frost-hardy trees. Mixed woods require more 
careful personal attention than pure woods and it is possible to give this in 
’ the relatively small plantations on the farm. In wet, low-lying ground suitable 
mixtures are Alder /Ash or Alder /Spruce, the Alder acting as nurse. Poplar 
may be used to replace or supplement the Alder in these mixtures. On drier, 
fertile soils Eurpoean Larch is an excellent nurse for most leaf- trees, especially 
Beech, Oak, Spanish Chestnut. Japanese Larch is less satisfactory owing to 
its more rapid and vigorous growth. Scots Pine is. also a good nurse on less 
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fertile sites for Oak and Beech and on boggy ground for Spruce, On heavy 
soils some Oak may be mixed with Spruce and on drier limestone soils. Grey 
Poplar and Scots Pine are suitable nurses for Ash and Beech. It is not advis- 
able to have too elaborate a mixture of species. 

B HASHING AND PkUNING. 

For three to live years after planting, care should be taken to free the small 
plants from luxuriant grass and other vegetation which damage them, 
and ail failures should be replaced. No further attention is necessary until 
canopy has been formed ; until the side branches of the individual trees 
have met and, by shading out the light, killed off the ground vegetation and 
all the lower branches. This happens at ages varying from ten to twenty years 
according to the rate of growth and species. It is now necessary to enter the 
plantation in order to remove the dead lower branches. With Larches this can ^ 
easily be done with a club or the back of an axe or billhook but with broad- 
leaved trees and other conifers, these branches should be sawn off with a small 
hand-saw, liush with the stem. Broad-leaved trees require individual attention 
and shoidd be carefully pruned, especially when they fork, in order to encour- 
age straight growth. It is not usually advisable to prime the outer branches- 
on the margins of the plantation. When this operation is completed it becomes 
possible to walk through the plantation under the canopy. 

Thinning Opubations. 

The plantations require further attention from now on to maturity. This 
tending consists in the removal of a greater or smaller proportion of stems 
from time to time. The underlying principle in this is to remove inferior stems 
in order to leave room for better stems — or better species in mixtures — to 
develop. Usually these will be the smaller trees but it is often more important 
to take a small numbe^r of the larger, coarse, forked and crooked trees. The 
tliinnings removed form a useful source of small material and later on of 
revenue. The thinnings should never be so heavy as to form a permanent gap 
in the canopy nor should they be so light as to compel the trees to develop 
into drawn-out weak stems with insufficient foliage. Care should be taken in 
felling and removing the thinnings not to damage the rest of the crop. 

Protection and Maintenance of the Stand. 

It is desirable at all times to prevent the growth of grass and strong vegeta- 
tion in a woodland and this is best done by keeping the canopy close and on 
no account should stock be allowed into the stand to graze or to shelter. In 
most cases, especially on fertile ground, careful attention to this and to the 
gradual thinning of the stand will sometimes result in natural seeding which, 
should be encouraged. 

-"‘'Disposal of Mature Timber, Extraction. Method of Sale. 

-IvvWhere thinnings and mature timber are in excess of the owner’s require- 
'‘iheiit$ they may be disposed of either by local auction sale, standing or felled,, 
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hj sealed tender or by private treaty. It is eminently desirable from every 
point of view to enc^rage fair competition in these sales. In thinnings, etc., 
it is usually desirablMhat the owner should fell the trees himself or with his 
own staff and the thinnings are best -sold by public auction in lots of 12, 24, etc. 
Firewood trees may usually be sold standing. Larger lost of valuable trees 
should be marked individually and listed and offered for sale publicly by 
species and numbers of trees. There should be a proper sale agreement with 
a time limit for removal and clauses ensuring compensation for damage, etc., 
and defining the passages over which the material is to be extracted. The pro- 
vision of satisfactory extraction roads to plantations is an important con- 
sideration. 

Where trees are planted for the production of timber and other materials and 
not for ornament or shelter a planting grant amounting in all to £10 per acre 
may be paid by the State through the Forestry Division of the Department 
of Lands. Payment of the grant is made in two instalments, one of £5 immedi- 
ately after planting and the second of £5 five years after the estabjivshment of 
the plantation and is subject to certain conditions as to protection and main- 
tenance. The minimum area for which a grant is payable is one acre. Particu- 
lars may be obtained from The Secretary, Forestiy Division, Department of 
Lands, 80 Merrion Square, Dublin. 
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THE POTATO CROP„ 

Broadcast Talk given by Dnxjs Delaney, B.Sc., A.R.C.Sc.I., Inspector 
Department of Agriculture, on 24 th February, 1944. 


The potato planting season is again at hand and farmers must soon decide 
on the area and varieties for next season's crop. Appeals are being made on all 
sides to increase the area under potatoes as it is quite evident that in the ab- 
sence of other feeding stuffs the present acreage is not sufficient to maintain 
our agricultural output at anything like normal levels. 

Although in recent years about three quarters of the potato crop was con- 
Minied by stock on the farm a large proportion of our output of livestock and 
livestock products depended largely on imported and other feeding stuffs. 
Now, however, when these feeding stuffs are no longer available there is a 
serious falling off in the supply of such iniportanl commodities as butter, 
bacon and eggs and dwellers in the industrial centres have from time to time 
experienced some difficulty securing supplies of potatoes for domestic use. 

Such a state of affairs is indeed disappointing and if allow'cd to continue can 
only result in further reductions in output followed by loss of export markets 
finally leading to stagnation and national loss. Increased food production is a 
great national necessit}" and in this connection the potato crop holds pride of 
place as the producer of the greatest amount of food per acre for both man 
and beast. In 1943 the area under potatoes \vas 407,000 acres, a reduction oF 
approximately 18,000 acres on the 1942 crop. Fortunately the yield was 
satisfactory in northern and midland counties but in some southern areas 
Might affected the yield to such an extent that supplies are barely sufficient 
to meet current local needs. It may sound absurd to talk about a scarcity of 
potatoes but yet it could become a reality. Is it realised however that there is 
a much greater risk of a bad wheat harvest or that those precious cargoes 
which have to figlit tiieir way across the dangei^us seas, may be unable to 
C'Oine safely into port ? 

To provide against such contingencies a substantial increa'se is necessary 
ill the area under potatoes during the coming year. One hundred and fifty 
thousand to two hundred thousand acres Qxtra should present no 
great difficulty if the majority of land holders would each grow an extra | 
an acre. Apart from the question of allotments there is also room 
■ fhr,'., enterprising city firms, including merchants actually engaged in the' 
'potete trade to acquire land for potato growing and other food productiom 
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Tills work lias already been undertaken by a few fimis and miglit be ex- 
leiided if only to provide suiiieient potatoes to meet their own household 
needs and those of their employees. Employees might, in turn, reserve 
holidays for planting and lifting of the crop and thus perhaps gain some 
experience of the problems with which farmers have to contend. 

‘\'\hth regard to potato yields the most successful growers make no secret of 
their methods. These are, early ploughing, good cultivation and niaiiiiring. 
careful selection and sprouting 6f seed, thorough spraying and intelligent use 
of the knowdedge and equipment available both in the production and final 
disposal of the crop. Xo doubt soil and season play an important part and 
while the W'eather cannot be controlled, the skilled farmer can do much to 
ridjiist time and methods of cultivation to ensure suitable soil conditions for 
the satisfactory growth of the crop and thus influence yield to a large extent. 

We arc fortunate in that good yields have been produced with very limited 
equipment but in the case of manures wc are not quite so fortunate. It is 
practically impossible to procure suitable fertilisers and wc are therefore 
compelled to dcj^end almost entire!}' on farmyard manure. 

Any good system of tillage requires a plcntirul supply of manure for appli- 
cation to such crops as potatoes and roots, and to-day this applies particularly 
ro the potato crop. An extra dressing of 5 tons per acre of well made farmyard 
manure will go i'ar to replace the standard dressing of artificials usually applied 
to the potato ero]). 

On sonic, farms there ure now sui'plus supjfiics of straw which could be used 
more liberally to make inahure in the bedding of stock in houses, open yards 
.•and certain gateways. Steps should also be taken to ensure that all liquid 
manure is full}" absorbed in the manure heap. This liquid is rich in potash wdiieli 
is so valuable in the manuring of the potato crop. 

Bearing on this question of manures, it has been observed that some potato 
crops— especially the variety Kerr's Pink — have shown a withered, bi'owniish 
appearance of the foliage early in the season. This has caused a premature ripen- 
ing of the Crop, resulting in a ]>oor yield with a rather large proportion of small 
tubers. As the brown appearance of the foliage has coiiicided with the spraying 
period farmers have attributed the condition either to blight or injury caused 
by the spraying material A dry spell of weather also aggravates this unhealthy 
condition which is not due to any specific disease, but in most cases, is the 
result of insufrieient or incomjfiete manuring. The best means, therefore, of 
preventing it is a more liberal dressing^'of farmyard manure or seaweed or, if 
obtainable, dressings of fertilisers containing some potash. 

Good iiianiiring and good tillage will not, however, produce satisfactory 
jeturns in the absence of good seed*. Outside the recognised seed growing 
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areas many farmers are needlessly careless in the selection of suitable seeds 
Tlie planting of diseased, worn-out varieties can only result in reduced yield. ’ 
consisting of a large proportion of rough unsaleable potatoes. It will be found 
also that many of these tubers are very hard to cut, perhaps deeper in the eyes 
than usual and if again planted as seed will produce rough bolfcer-like stalks. 
These stalks continue growing late into the season and may have a good show 
of flowers, with the result that digging has to be delayed and there is a greater 
risk of disease, especially blight. Altogether ^the results from such seed are 
very disappointing. 

Successful growers change their seed at regular intervals and plant only 
certified seed or the produce of a crop which was certified the previous year. 
It is a good plan to buy in a small quantity of certified seed every second year 
and have it grown in isolation. The produce %vill be sufficient to provide 
healthy seed for planting the entire crop the following season. Growers are 
reminded that in changing seed the type of soil on which it was grown is not 
nearly as important as the fact that the seed is the produce of a healthy crop. 
Many still judge seed on its appearance in a bag as found in the market place. 
We should remember that no matter how well the seed is graded or attractive 
it may appear it is a waste of money to Buy it unless it is the produce of a 
healthy crop free from virus disease. Inspection in the field during the growing 
season is the only means of telling whether the crop is liealUiy or not. Certified 
seed with its red seal on the bag is, however, a reliable guarantee of health. 
With regard to certified seed, complaints arc sometimes received about its 
ske or grading. The size ranges in diameter from to about depending 
on the variety, and is branded on the bags lY x As tubers of 1|" in 
diameter look rather small there may be disappointment unless the size of 
seed required is clearly stated when orders are being placed. Sometimes the 
size of seed is indicated on the bags by the letters S and W which signify 
‘‘ seed ” and “ ware.” Here you get extremely small to very large tubers 
which may also be the subject of complaint unless the purchaser understands 
that he is buying a cheaper article because of the fact that it is not graded 
uniformly. Varieties of potatoes are so numerous that farmers often find 
difficulty in deciding which to plant. Choice usually depends on the purpose 
for which the crop is grown, Le,, whether for consumption on the farm, or for 
sale as seed or ware, or again, whether for export or home trade. In present 
circumstances the old reliable varieties, Epicure, British Queen, Kerr’s Pink 
and Arran Banner can be safely recommended for home requirements. Arran 
Peak, Gladstone, Up-to-date and Arran Consul are useful for both home and 
ex|>ort trade. A limited quantity of other first and second earlies are also 
needed and include such varieties as Arran Pilot, Nintyfold, May Queen, 
Duke of York, Sharpes Express, Eclipse, and Great ScotV The varieties May 
%ieen, Duke of York and Sharpes Express are the most suitable for home use. 

of the newer varieties are Boon Eire (Eireann), Ulster Chieftain and 
Duhb® Eoyer. Boon Eire is a main crop variety which won tl^e Lord Derby 
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_goId medal recently and is now grown by a group of farmers in Donegal. This 
is an iiiiiiiuiie variety ivhich should be suitable for the export trade. Its tubers 
are, however, rather susceptible to blight and hence the crop requires very 
thorough spraying. Ulster Chieftain is a new first early variety bred by Mr. 
John Clarke, Ballycastle, Co. Tyrone. As an first early the table quality is 
good. Stocks, so far available, are not sufficient for distribution to merchants. 
The variety Dunbar Rover is now fairly well knowus . It is a second early of good 
table quality, has given good results on the dryer t^-pes of soils, but will miss 
badly if unsprouted tubers are cut for seed purposes. In city gardens where 
attempts have been made to grow Kerr’s Pink the variety Dunbar Rover 
might be given a trial. 

One advantage of growing earlies or second earlies in small city gardens is 
that they can be dug out by early September at a time when slug injury 
becomes serious. In' such surroundings Maincrop varieties like Kerr’s Pink 
are often rendered useless as they cannot be dug until about October by 
which time they are badly damaged by slugs. 

The practice of sprouting seed '"cannot be too strongly recommended. On 
many farms it is, however, difficult to provide suitable accommodation for 
sprouting boxes or even a suitable loft or barn floor where the seed might be 
•spread out thinly. On some small farms in Northern and Western counties the 
following simple, though perhaps risky method of sprouting potatoes is 
adopted. The selected seed is placed on dry ground on the sheltered or sunny 
side of a fence or wall convenient to the dwellinghouse and covered with drawn 
straw. Straw may also be placed under the seed. The most reliable member 
of the household keeps the seed under observation from day to day and the 
covering of straw is varied according to weather conditions. Obviously sucli 
a system miist^not be adopted too early in the season because of the risk of 
damage by frost. 

One of the advantages of using sprouted seed is the fact that you get a 
uniform crop and there are very few misses or blanks. K seed has to be cut 
the risk of blanks is not nearly so great if it has been even slightly sprouted 
before cutting. On the other hand many unsprouted varieties are almost 
certain to miss if cut and planted under very dry weather conditions. Trials 
carried out in connection with the treatment of unsprouted cut seed, prior 
to planting have shown that : 

(1) Best results are obtained if the seed is planted immediately after 
cutting, 

(2) If cut seed cannot be planted immediately it is advisable to store it in 
a dark, damp atmosphere such as might be^ obtained by covering it 
with clean, damp sacking. 
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on a iieaitliy leaf it germinates if conditions are favourable and produces 
about eight smaller spores each of ^Yllich can cause infection. A few days after 
tlie leaf becomes diseased it in turn bears a new crop of spores which are 
carried about to infect other healthy leaves, and so the disease spreads. 

Billing periods of heavy rain large numbers of blight spores arc w^ashed 
from the diseased leaves on to the soil. These spores may also be a source of 
danger, as they may infect potatoes that are not well covered with soil 
producing what is generally called .‘d^iackening of the potato.” How many 
growers have seen large portions of their potato crops made valueless because 
of this blackening and have not connected it mtli potato blight ? The disease 
is, however, easy to identify as the affected tubers shoiv slightly siiriken dark 
brown irregular patches on the outside. These patches, when pressed with 
the finger, are quite hard. If siieli a potato is cut through it will be seen that 
the flesh to the depth of a quarter to half an inch inside the patches has turned 
brown. 

Such blighted or blackened tubers form an almost useless part of the crop 
due to their diseased condition but they may also be a very serious danger 
in another Yvay. They bear the spawn of the blight fungus within them and 
if they get a chance of growing the following season the fungus may grow 
from the tuber into the stems and eventually' into the leaves which become 
diseased. Such diseased leaves will then bear numerous spores of the fungus 
which may be carried about to healthy plants and so the blight outbreak 
starts. 

It is easy to see, therefore, that in order to reduce the possibility of a 
blight outbreak such diseased tubers should not be used as seed. Even when 
potato seed is cut before planting there is always the danger that blighted 
tubers may be planted accidentally and luvery careful watch should be kept 
so as to avoid this possibility. Here the grower who has his seed ‘Ijotatoes in 
sprouting boxes has the advantage. He can examine them with ease and so 
remove any diseased tubers w^hich show themselves during the sprouting 
period. The practice of discarding blighted tubers on to sides of the potato 
pit, or of allowing them to remain in the held or of throwing them on to the 
manure heap cannot be condemned too strongly. Very often potato blight 
is found, to start from diseased plants growing from infected tubers in these 
situations. Consequently, I do not need to say that all blighted tubers should 
be destroyed preferably by cooking for stock feeding or by burning. Such a 
>|3«caution might result in the delay of a couple of weeks in the appearance 
^ Wight in a potato field and so make ail the difference between profit and 
tfce grower. 

' - It would be too much to expect that outbreaks of blight coufd be elimin- 

'altogether and so it is desirable that the potato crops be afforded all 

waitable protection before the outbreak does commence. Most potato growers 
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arc aware that the disease can be prevented or at least kept in check by the 
application of a spray to the foliag'e. In order, however, that the spray should 
be effective, certain conditions must be fulfilled. First of all the spray used 
must be capable of killing the blight spores when they alight on the sprayed 
potato leaves. Secondly, it must be capable of sticking to the leaves and must 
not be easily washed off. Thirdly, it must be applied in such a manner as to 
ensure that the upper and lower surfaces of all the leaves in the sprayed crop 
are evenly covered with the spray and lastly, but by no means the least 
important, a sufficient number of sprayings should be given at intervals of 
three weeks so that all new foliage formed after the previous spraying will 
also be protected against iafection. As regards the spray to use, experience has 
shown that in seasons of se’^mre blight outbreaks Burgundy mixture of two 
per cent, strength gives the best control. Such a mixture is composed of 8 lb. 
of Copper Sulphate or. Bliiestone, 10 lb. of ^vashing soda and 40 gallons of 
water. Another spray used in some parts of the country is composed of copper 
sulphate, lime and water and is called Bordeaux mixture. This is probably as 
effective in keeping potato blight in check as is Burgundy, but it has certain 
disadvantages. The most serious of these disadvantages is that' it frequently 
causes choking of the nozzles of spraying machines due to the presence of 
gritty particles in the mixture. On this account Burgundy mixture is preferred. 
Directions for the preparation of both Burgundy and Bordeaux mixtures are 
giA'en in Leaflet Number 14 of the Department of Agriculture and I would 
strongly urge every potato growler to obtain a copy of this leaflet and to read 
it carefully. 

There are, howe^^r, a few points I would like to emphasise in connection 
with the preparation of these spraying mixtures. It is very important tiiat 
the dry constituents of the s} 3 ray should not be mixed together before being 
dissolved in the water. If this is done, a very poor spray results, which is 
difficult to apply and wffiich does not stick well to the leaves. The best results 
are got when the substances are well diluted before mixing. The common 
practice amongst farmers in preparing a Buxguirdy mixture is to dissolve the 
8 lb. of copper sulphate in about 38 gallons of w^ater in a^brty-gallon barrel. 
The 10 lb. of washing soda are then dissolved in about two gallons or less of 
hot water and are added to the copper sulphate solution. The addition of hot 
\msMng soda solution to the copper sulphate is a bad practice as it results 
ill an inferior spray. The washing soda solution should be well cooled fjiy the 
addition to it of cold w’ater, aiw^ays ensuring that the total of the two solutioiis 
does not exceed forty gallons. Vigorous stirring of the mixture while tiic 
solutions are being added to each other is also essential if the best results are 
to be achieved. Having obtained a good spray by these precautions it is 
important that it be used while fresh, as if left standing for any length of time 
its efficiency as ablight preventative becomes very much reduced. In addition 
to Burgundy and Bordeaux Mixtures as blight preventatives, there are also 
proprietary sprays, some of which have given satisfactory* results in con- 
trolling potato blight. Most of these sprays have the advantage that they 
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are easy to prepare, requiring only to he stirrc-ci up in a certain qiiaiititj’ oi' 
water. Tliey are. thereibre, partienlarlr attracti^’c to potato growers like the 
gardener or aiiolment holder. I -would ad^'ise any siicli growlers ^vho re train 
from spraying on account of the trouble involved in preparing small quantititN 
of Burgundy i?ilixture to use one of the proprietary sprays prepared by a 
reputable firm. 

As 3'egards the time to spray, it is cliliieiilt to make a hard and fast rule, as 
a good deal will depend on the weather and also on the locality. Generally 
speaking, it is usually iiecei^sary to spray earlier in the South and West than 
it is in the midland^ or eastern counties as the rainfall is generally somewhat 
heavier in the former districts, especially iu the coastal regions. If at all possible 
however, the first spray should be given before the disease appears, say about 
mid-June, the second about three "weeks later and a third about a month after 
that. The grower, however, will have to be guided to a large extent by the 
weather conditions prevailing at the time. It frequently happens that a severe 
outbreak of bligiit does not develop uiitil ’ivell on in the growing season. sa\' 
about mid- August so that the third spray wiiieh tvoiiid be applied early in 
August is often the most important. 

In apph'iiig the spray it is essential to see that the upper and lower surfaces 
of 'all the leaves are covered. The'amount to apply will depend, of course, on 
the amount of foliage in the crop. For the first spray eighty to one hundred 
gallons per statute acre are generally sufficient as this spray is generally given 
before the crop is in full foliage. Once this stage is reached, howciTr, about 
one imndred and tivent}" to one hundred and forty gallons per statute acre are 
required. It is better to err on the side of a heavy application than to stint the 
amount of spray. Groovers who hire others to spray their crops should see that 
the spray is effectively applied. There is sometimes a tendenc}' to rush the job 
and carry it out in a slipshod manner. Spraying machines also should be kept 
in good order. Those with ^xom pumps, leaking connections or damaged 
nozzles are quite incapable of w'orking efficiently and it is often a w^aste of time 
and spraying material to use them. 

Spraying the crop will control the disease on the foliage and by so doing 
will, of course, reduce the risk to the tubers. Extra protection can, however, be 
afforded these in another w^ay. Careful earthing or moulding of the plants will 
prevent spores wffiieh are washed from the leaves from coming in contact with 
the tubers and causing them to become diseased. Many of my listeners will, 
no doubt, have noticed that it is the tubers near the surface of the soil or those 
that are exposed which show' the blackening first. 

Another way in which the tubers may be infected* is by digging them while 
some of the blighted tops are still green. This operation scatters the blight 
spores on to the freshly dug potatoes and if these are then pitted or left in 
acks even for a short time the amount of disease which follows is generally 
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considerable. Tills method of infection often creates the impression that the 
disease has spread from tuber to tuber in the pits or sacks but this is not so. 
Diseased tops should be allowed to die down and the crop should not be du^' 
except for immediate use, for at least a fortnight after the tops have died. By 
that dme any spores which are in the soli will no longer be capable of causing 
infection. 

It is sometimes necessary to dig potatoes, not required for immediate use. 
before the tops have died down. In such cases the foliage may be destroyed by 
a spray containing about fifteen per cent. siilphurk‘ acid, that is 15 gallons of 
Brown Oil of '\ltriol usually referred to as '' B.O.lh” in 85 gallons of water. 
This spray rapidly kills potato foliage, weeds and blight spores on the foliage 
and in the soil. In preparing the solution it is very important to pour the acid 
into the water and not the water into the acid. Avoid getting the spray into 
cuts or into the eyes. A special machine is uec'essary for spraying with sul- 
phuric* acid as the acid tends to corrode the parts of the ordinary sprayer. This 
difficulty may be overcome by the use instead of sulplmric acid of a 5 per cent, 
solid ion of copper siilj^hate, that is 20lbs. of copper sulphate in 40 gallons of 
water. This spray is not usually as eliicient or as rapid in action as is sulphuric 
acid. Spraying to kill potato foliage and blight spores as I have just described 
is also useful in reducing losses Adhere a severe outbreak of blight is threatened 
late in the season. In fact, this operation in combination with the ordinary 
spraying during the growing season would go far to produce completely blight 
free crops. It is a bad practice wlicn pitting potatoes to cover the tubers, 
even temporarily, with potato stalks that liave been killed !>}’• blight as 
such stalks may cany blight spores. These spores may be shaken on 
to or washed down among the tubers causing them to become blighted. 

Last season there were considerable losses of potatoes in certain districts 
due to blight, bqt it is a striking fact that no complaints of this nature were 
forthcoming where spra 3 dng was properly carried out. Let us hope that in the 
coming season every attention will he paid to reducing to the absolute niiiiiraum 
the losses caused by potato blight. 

It Is hoped that ample supplies of Copper Sulphate and Washing-Soda will 
be available in the coming season. 



OATS AND BARLEY. 


Broadcast talk given by John Brophy, M.Agr.Sc., Department of 

Agriculture, on 16th March, 1944. 


During recent times circumstances have gradually rendered it more and 
more necessary for us to become independent of imports of both human and 
animal foods. A Ijig increase in crop production has already taken place, but 
to be convinced of the need for more food than is being produced even now, 
one need only reflect that wheat, bacon, milk and butter — to mention but a 
few outstanding commodities are required in much increased quantities to 
satisfy even the home demand for them. It is to the advantage of every farmer 
to have for sale now as much crop and stock produce as possible after pro- 
viding for the needs of the household apd the livestock remaining on the farm. 

If the necessary output of animal products is to be achieved — in other 
words, if consumers are to have sufficient of these foods and if farmers are to 
profit by their production — the first essential is that a plentiful supply of 
foodstuffs be growm to feed the animals. Poorly -fed, low-producing farm stock 
can not be expected to be profitable and on mai^y farms poor winter feeding 
of the stock lessens considerably the returns obtained. In order to enable the 
maximum head of stock to be kept and %vell fed the best course in present 
circumstances is to have a large proportion of the arable acreage of the farm 
under tillage crops. Tillage and livestock raising arc not opposed to each other 
rather docs the one support the other, more thrifty stock and more fertile soil 
resulting from their combination. This is, in fact the chief way in wffiich greater 
total output can now be attained on the nfajority of Irish farms. 

It will he appreciated that there are many good reasons why, now more 
than ever, the oat and barley crops should be extensively ‘grown and wfiy 
(‘areful attention should be paid to every detail in their cultivation %vhich may 
assist in securing the best possible yield. Except for limited quantities of 
inilliiig offals, meat meal and beet pulp, oat and barley grain is almost the sole 
caneenirated food avaliable for the feeding of farm stock. The utility of oats 
as a foodstuff is taken so much for granted as not always to be appreciated. 
E^'ery farmer and horse-owner exploits its exeellence as a horse food and what 
a handicap it is to the farmer's wife and poultry -keeper to be short of oats at 
any season of the year ! Without preparation other than to have it crushed 
and fed dry from a trough, oats provide all that is required in the way of 
meals with seperated milk in the rearing of calves. It generally forms the bulk 
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of the meal mixture fed to dairy cows, weanling calves, fattening cattle and 
sheep, and when ground to meal it can be used in appreciable quantity in the 
diet of fattening pigs. As a source of human food, also, oats merits gi’eater 
respect. When available in sufficient quantity, oatmeal and milk should, at 
least in . the case of growing persons, be used in place of part of the 
wdiite bread and tea which have been consumed here to the extent of consti- 
tuting a major defect in our dietary. Even now there exists at our farmers 
doors an unsatisfied demand for oats for the production of oatmeal. It is 
hoped that this demand will be met and that prejudice or want of knowledge 
of the nutritional values of tliese foods will not be an obstacle to their in- 
creased use. 

In some districts, barley is not as highly valued as a stock food as it deserves 
to be. It is particularly suitable for pigs and poultry ; in fact no pig feeder can 
well afford to be without some barley. Better fattening rations for cattle and 
sheep also can be prepared by using a proportion of crushed barley with oats 
rather than use oats only as the main bulk of the meal mixture. The maize, 
formerly imported for these purposes, to the extent of three or four hundred 
thousand tons annually is not missed on farms where, for each ton of maize 
that w'as used, an acre of barley can be growm together with a patcTi of kale 
or other green food for winter use. 

Ifc is scarcely necessary to stress the dependence of our brewing and dis- 
tilling industries on an adequate supply of barley of malting quality and the 
good market wiiich these industries afford for such grain. 

The oat and barley crops make relatively low demands on labour for their 
cultivation and the comparative ease with wffiich the grain can be stored, with 
little loss of feeding value until the lean summer months, should commend 
them specially to pig and poultry feeders. 

Oats is not particular as topsoil type. In fact, farmers generally do not have 
to stop to think about the suitability or otherwise of their land to produce a 
satisfactory crop, apart from the precaution of using a variety suited to the 
district and the fertility of the soil and, perhaps, in occasional cases where the 
ground is very rich, to take a wheat crop immediately before the oats. Barley 
is somewhat more exacting in this respect. High quality malting gi^ain is 
produced on the sharp, warm soils which occur chiefty in Beinster and parts of 
Mmiister and it is not possible by cultural means to produce suqh samples on ' 
soil inherently unsuitable for the purpose. Consequently, farmers in somte dist- 
ricts have come to regard the barley crop as b^mg nf no concern to them. But' 
the finer characteristics looked for in a sample of barley for malting are of 
little use to a hungry animal and most farms outside of, as well as within, the 
traditional barley-growing areas include some fields in which a satisfactory 
crop can be growm for feeffing purposes. It is realised that the inability of the 
varieties hitherto available in this couirtry to stand on the heavier and richer 
EC ' ■ , ' , '' , ■ 
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scfils is a real obstacle to ilie ciilHvalion oi* tlie erof> in certain ca‘?es. This defect 
is uot being neglected by plant breeders but until varieties more resistant to 
loilgi ig become available in quantity vce must make the best use of those that 
arc available. It is not recommended that barley be sov’ii in peaty or cold, re- 
tentive clay soils in exposed situations. Such soils are better cropped with 
oats. Earley is not toleraut of soil acidity to the same extent that oats is and 
advice should be taken as to the necessity for applying lime unless the field in 
wliicii it is proposed to grow the cto]i is already known to be satisfactory in 
this respect. 

For eontiimcd success irom tillage, good sense must always be exercised in 
deciding the sequence of the crops. Indiscriminate cTopping of a field ■with 
cereals until it has become impoverished and fouled ■\Titli weeds is Jievcr wdse. 
wheiij however, precautions are taken to keep weeds and soil-borne diseases 
suppressed, the growing of two cereal crops in succession is often feasible and. 
in eases, advisable. Satisfactory crops of barley can often be got after another 
cereal crop wiiere. olhernlse. excessive lodgincg -would occur. Clean soils in 
good licart wliicli grew wheal last year may be expected to give a good crop 
oi* oats or barky tliis \-'ear. If. in ground where, last year, -wheat %vas affected 
by Take-all disease, a cereal must be gj'own again this season, oats should be 
used, since only in a few' c*ases has ap]>reciab!e damage to oat cj'ops hy the 
disease been recorded in t ius country. Except, perhaps, in occasional instances 
w'hcre for uiia\’oidabIc reasons, work has been unduly delayed ploughing wdll 
have been iinished before now' ajid the cropping of each field decided. Any 
farmer, however, wlio tincls that he (‘Oiild reach upon a little more tillage than 
he has already planned for this season and wdio has a suitable field which was 
laid down to grass I or 5 years ag<t ufter being wkll manured and has since been 
mostly grazed, need not hesitate io plougli it, even at this date, for a barley or 
oat crop. If it is foresee]^ that it will not be possible to work this field into the 
normal rotation next year it can ]>e seeded, immediately after sowing the 
cereal with Ryegrasses and Clovers for grazing until it becomes clue for tillage in 
the normal “way again. Hiere may be other cases where farmers who intend to 
SOW' swedes, turnips, or kale in good, clean ground wiiich grew' a lea cereal crop 
last season, could conveniently and to their own advantage grow oats or barley 
there instead and break Ica ground for the root crops mentioned. 

It must be assumed that larmei’s generally have either retained seed oats 
from last year's crop for sowing this season or have already arranged to get it 
from other growers or mercliants. Those wiio still require seed should take 
immediate steps to procure supplies locally. The attractiveness of a bright- 
cploured, clipped sample of seed oats is often over-valued. Provided the grain 
'k w^eh-fillecl, wfell:dres>sed and has good germinating capacity, it will make 
: gqqii Seed, There is now no necessity to consider more then 3 or 4 varieties of 
to find one to suit conditions in any locality. Where there is a choice 
clwose Glaspevin Ard-ri for naturally fertile*' soils and w^eE 
where varieties such a$ Victory would be likely to lodge ; 
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farmer* wlio favour Potato oats should avail of the lir.sl o})poiiiinity to get into 
a stock of the Ardee strain of tliis variety ; in all other eases use Victory il or 
Glasiievin Success. The laller variety is shorter in the straw^ somewhat more 
resistant to lodging and ripens about a week earlier tiian Victory II but the 
grain e|uality is not quite as good. 

Where the produce of the barley crop is expected to be sold for malting, the 
variety Spratt-Archer 37 No. 3, the grain of which is oi‘ superior malting 
quality, should be grown. In experiments carried out o\'er many years it. has 
been found to be a better yielder than any oi* the varieties with which it was 
compared. In view of tliisj it is the variety to grow for feeding purposes also 
wherever soil and weather conditions are found to suit it. In certain districts 
where barley is grown solely for feeding and wdiere other varieties have been 
found belter suited to the conditions which prevail there, farmers who have 
not been accustomed to grow this crop would be well advised to follow success- 
ful local practice in regard to choice of variety and general cultivation of the 
crop. 

There is still a tendency in some districts to be satisfied with seed oats 
containing a high proportion of light grains which are unable to produce 
vigorous plants and an attempt is made to compensate for the poor quality by 
sowing extra seed. The result is an excessively thick braird, much straw and 
grain which, in quantity and quality, is disa}>]>oinliog when compared with 
tile earl}^ appearance of the crop. Better restilts are obtained by sowing 'well- 
screcned, vigorous seed at a lower rate so as to get a moderate stand of strong 
plants liaA’ing the iiecessaiy room to develop good heads of well-filled grain. 
Where lodging is feared it is better to err on the side of rather thin sowing than 
to have the crops too thick. 

Cereal crops which "would otherwise be excellent are frequently rob])cd of 
moisture and plant food, deprived of adequate sunlight and rendered difficult 
to harvest by the presence of "weeds. Moreover, anyone looking at a field of 
Charlock or Poppies in flower during the summer months and knowing that 
these species may produce up to foiu: thousand and fifty thousand seeds respec- 
tively on a single plant must contemplate with regret on the yeai'S of labour 
or loss of crop yield that will likely result frqm the crop of w^eed seeds produced 
On the drier soils wdiere Poppies and Wiarlock arc frequently prevalent,' a 
measure of control wdiich might be more often employed is to prepare the seed 
bed for oats and barley in time to allow a crop of weed' seedlings to come over' 
ground and destroy them by surface harrowing them before sowing the 
crops, A good surface harrowing of these crops in the early grass-corn stage , 
also, weather permitting, usually helps coiisidei'ably in the destruction of 
weed seedlings. The spraying of cereal crops with 3 per cent, copper sulphate 
solution for the control of Charlock should be carried out when^ the phiifs' 
are not more than 3 or 4 inches high. ^ 
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EMERGENCY LEYS. 

Broadcast Talk Professor M. J. Gorman, Universit}^ College, Dublin, 

' given on Thursday, 80th March, 1944. 

In order to remove any misunderstanding which might arise regarding the 
meaning of the title of this talk, I should say at once that what I have in mind 
is not necessarily some special kind of ley peculiarly adapted to the circiini” 
stances of the emergency. What I propose to discuss in a general way is the 
importance of leys in their relation to the national food-production campaign 
and to emphasise once more a fundamental principle, viz. : that well-managed 
grassland is the key to productive tillage. Leys are a familiar feature of our 
agriculture and are characteristic of what is commonly called mixed farming 
or alternate husbandry. Sometimes and more frequently during the past few 
years, this type of farming is referred to as '^‘Ley Farming.” It is the system 
of farming practised in what we call the tillage districts of this country where 
oats, barley, beet, sometimes potatoes and latterly wheat are grpwa for 
market. At the same time considerable numbers of livestock are kept and 
winter feeding ensures more or less abundant supplies of farmyard manure. 
After three to live years in tillage the land is laid down or “let out” with a 
seeds mixture of grasses and clovers, a crop of hay (maybe two) is taken and 
grazing follows for three to five years wdien the land is broken again and the 
tillage rotation starts once more usually with a crop of oats the first year. 


Experience has proved that by this system of using arable land, Le., alter- 
nating tillage crops {some of them being manured) with grass, the highest 
yields of food and fodder crops may be secured and at the same time the land 
itself may be most easily kept in a clean, workable, and fertile condition. It 
is important to have an understanding of some of the w^ays in w:hich the ley 
operates towards the achievement of these highly desirable results. On many 
tillage farms it is only too obvious that the function of the ley is not under- 
stood. After more or less heavy first crop hay the lay deteriorates rapidly 
becoming weedy and unproductive. The sown grasses and clovers die out 
and are rapidly replaced by poor grasses and w^eeds. The causes of this are 
various. It is due essentially to the fact that in the past farmers have not 
' giTen to the ley the same care as they have to their tillage crops. They have 
nbt in fact treated the ley as a crop, not merely for the first year or so, but 
; tlwoughout its life. The ley differs from other farm* crops in many -ways. 
:VTo;'begin^ with it consists of a mixture of grasses and clovers — not just one 
a' crop of oats. ' . ' 



at a; crop of oats a farmer can tell whether it is doing 
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well or not and to wliat extent, for example, it is being over-run with weeds* 
With a ley it is not easy to see how each of the different species is doing and 
the farmer has to judge by the general appearance of the swariL It frequently 
happens that some of the grasses and clovers sown never appear at ail, and 
make no *coiitribiition whatever to ley or pasture. 

A ley also differs from a tillage crop in that once it is sown it must hold the 
ground for three, four, five years or more. Consequently, it is important that 
the grasses and clovers sown in the ley should be long-lived types and not such 
as will die out after a year or so, to leave bare ground for invasion by grassland 
weeds. 

Furthermore, once a tillage crop is harvested it is not expected to produce 
another from the same root. A ley on the other hand has to submit to mowing 
and grazing for several years. Grazing, properly managed it is true, improves 
the ley, but grazing as often practised, far from improving the ley, leads to 
the rapid w^eakening and extermination of the better grasses and clovers. 
Finally, in this comparison of a ley with other crops there is the matter of 
manuring. 

Potatoes, roots, beet or even cereals are not expected to give a high yield 
without proper quantities of farmyard manure or other fertilisers. It must be 
admitted that the case of leys is not perhaps strictly comparable with that 
of other crops in that the leys receive manure from the grazing animals. 
At the same time it must be remembered that the grazing animals only return 
to the pasture a portion of w’'hat they have already received from it. Certainly 
in the case of pastures grazed by young animals and heavily milking cows the 
drain of nutrients from the soil is considerable. 

The implication, therefore, is that a ley to be successful, will have to be 
treated more or less as other crops are, and consequently attention must be 
given to three things : — 

(1) The seeds mixture ; 

(2) the fertility of the soil, and '' 

{3) the management. 

I will discuss the seeds mixture first and assume that the ley is to remain 
undisturbed for three to five years. It is obvious in the' first place that the 
mixture ought to contain grasses and clovers that may be expected to persist 
for at least the duration of the ley. It is a bad policy to include in the mixture 
{except in small amounts) shorter lived typ^s such as Italian Rye Grass, 
Broad Red Clover or, Ordinary White Clover except in the rather unusual case 
where the ley is sown without a nurse crop, grazed from the start and no crop 
of hay taken. Short-lived types are fast-growers and tend to smother the 
longer-lived but less rapidly-developing types. When they die out after a year,, 
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they leave bare ground which is rapidly occupied by grassland weeds such as 
daisvj plaiitaiii and buttercup. 

li; is not necessary or useful to sow a great variety of species. Three or four 
grasses and two or three kinds of clover carefully chosen are quite sufficient. 
Among the grasses Fereniiiai Rye Grass always heads the list. It is our best 
pasture grass. It gives a high yields is palatable, lasts well in fertile soils and 
remains green in the wilder. Coc*ksfoot comes next in order of meiit, but 
supplies of seed are rather short this season. 

Timothy, an excellent hay grass and one of the most palatable of the pasture 
species, ought always to be incllided in the mixture. The seed is relatively 
cheap. It is one of those grasses which is very sensitive to competition in the 
early stages of its growth and is liable to be smothered by fast-growung rye- 
grass and Red Clover. For that reason a generous seeding is necessary. It may 
be taken as an axiom that a ley in which clovers do not become rapidly and 
abundantly establislied is largely a failure. As hay and ]}asture plant clovers 
are valuable because they are rich in protein and minerals, both of which are 
essential for the proper nutrition of animals. But elovers are valuable in 
another way. If a clover plant is dug u]) carefully and the roots examined, it 
will be found that they have on them little swellings or nodules as they are 
called. It was thought for a long time that the nodules w'ere something in the 
nature of disease. It has also been knowii and put on record for at least two 
thousand years that clovers, peas, beans and vetches make the ground wffiere- 
ever they ai'c grown, distinctly richer. It is not yet sixty years, however, since 
it was first shown that there is a connection between the root nodules and the 
fertilising effects of clover. Inside the nodules the nitrogen of the atmosphere 
is processed and built up into compounds wludi can be used by the clover 
plant. Clo'v’'ers therefore, have not to depend upon the nitrogen of the soil nor 
do they need dressings of nitrogenous fertilisers such as sulphate of ammonia. 
Better still even, they gather from the air more nitrogen than they need 
themselves and this surplus is passed into the soil for the benefit of grasses 
and other un-noduled plants. In this wny the soil of a well-managed pasture 
containing clover becomes richer in nitrogen from year to year. Tests have 
proved that the increase of nitrogen may be equivalent to dressings of several 
hundredt^^eiglits of sulphate of ammonia applied annually. This fixation of 
nitrogen does not take place (to more than a slight extent) unless, clovers, 
trefoil, or some other members of the nodule-forming family are present in 
^ the sward. , The value of clovers as fertility builders in the ley is therefore 
'' obvious,, They stimulate the growth of the grasses and they help to create a 
-/store' of fertility which is very valuable, and particularly welcome at the 
time, for tillage crops when the pasture is broken. 

Clovers are especially useful in the early years of the ley but the 
strains of the Single Cut or Montgomery type should, if possible, 
,Wild White Clover is indispensable. Tlie seed-'Of 
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Ordinary Wliite is cheaper, but as it dies out in a couple of years, it fails to 
contribute anything appreciable to the pasture when according to the usual 
practice first crop hay is taken. I may now suggest a mixture for a three to 
five years ley, sown under a nurse cro}>, hay being taken the first year : 

lbs. per statute acre 


Pereimial Rye Grass , . . . . . , 

14-21 

Italian ,, 

0-5 

Cocksfoot 

3 

Timothy . . 

. . 5 

Single cut cow-grass, or l^Ioiitgomer}" Red Clover 

2-3 

Wild White Clover .. ^ .. 

-1-1 


The omission entirely of Italian Rye Grass is not likely to reduce the yield of 
hay. There is a widespread tendency to make the seeding of Italian Rye Grass 
too heavy with the result that the other constituents of the mixture suOer 
from smoihering and tlieii again, as I mentioned before, Italian Rye Grass 
dies out too quickly to be of much use in one of these longer leys. Its proper 
place is in one year leys and catch crops. 

Passing more from the seeds mixture to the matter of the soil fertility, I 
need only emphasise once mc^re that the better paslure grasses and Perennial 
Ryegrass especially -will not llirive in poor soils. If these grasses — and the 
same applies to the clovers — are sown where the fertility is ]'>elow a certain 
level they make little or no growth and rapidly die out. Their place is taken by 
Bent grass, Yorkshire Fog, and Grassland w^eeds of the numerous kinds that 
are able to flourish under poor soil conditions. The aim therefore, should be 
to have the land in as good heart as possible at the time the seeds mixture is 
sown. At tlie present time and as long as artificials are short, greater use than 
ever must be made of farmyard manure and composts during the rotation 
preceding the ley. Applications of lime help greatly towards a good establish- 
ment of the clovers. Top dressings with the cleanings of drains and ditches, 
as many farmers know, give excellent results on pastures. 

I come now to the third factor which has a profouiid effect upon the quality 
of the ley. This is the management. While there is no doubt that the very best 
pastures are prod\iced when the ley is grazed from the start, the taking of 
first crop hay (if it be cut early) does not cause iimeh permanent injury* 
although it certainly delays the formation of a close pasture sward. The real, 
danger is that the wild white clover will Be w^eakeiied or killed by, shading* 
Should this occur the ley will be seriously damaged. Hence, it is important to ' 
keep the aftergrass sliort too, and it should be grazed as soon as it is three or s, 
four inches high. Subsequent management becomes mainly a question of 
controlling the grazing. The system which seems 'to keep the ley in the best 
condition by maintaining a balance between the grasses’ and clovers is that ^ 
in which' Uie grass is allowed to grow to a height of ttoee or four inches 



it is grazed hard and again rested until it makes a similar ainoiiixt of growth. 
In practice this system may be difficult to carry out in detail and a compromise 
is necessary. The grazing management of most of oiir pastures certainly leaves 
room for considerable improvement. In the main our p^tures are seriously 
overgrazed in the winter and spring and undergrazed in the summer. The 
result is that Perennial Rye Grass which starts growth early in the spring 
tends to be exterminated and Bent Grass wdiich starts to grow later in the 
year and is less palatable is not grazed hard. Consequently it becomes the 
dominant grass in the pasture. In this way leys deteriorate. More winter fodder 
would help to prevent this. 

But even with the best of management, it is difficult, except in the richer 
soils* to maintain a ley permanently in a high state of productivity. Red 
Clover and the high-yielding grasses tend to disappear. The ley is ceasing to 
be an effective fodder-producer for the reason that the real fodder producing- 
speeies are dying out. Before this has gone too far the ley ought to be ploughed 
up and the land which it occupies put to wwk again* growing a cereal or root 
crop* and incidentally making use of the fertility w^hicb the ley, if it 'has been 
properly managed, has been gathering and storing. 
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SUGAR BEET. 

Broadcast Talk given by James J. Glavix, B.Sc,, N.D.x\., Chief Agricultural 
Adviser, The Irish Sugar Company Ltd., on 14.th April, 1944. 

It is of paramount importance in these difficult times that the natural 
resources of the country — Agricultural and Mineral — should be utilised to the 
fullest possible extent and to the best advantage in the produc- 
tion of food for human and animal consumption. Blest with a 
soil and climate admirably suited to the production of farm crops 
and animals, there is no reason whatever why we should not 
produce within our own shores a sufficiency of food to meet the Nation’s 
full requirements. Farmers, cottiers, plotholders, etc., have no doubt 
already answered the country’s call for increased production of wheat, 
potatoes and other essential crops and I -wish them every success and good 
luck in the great task they have undertaken for the nation. 

It is my privilege to talk to you to-Tught on Sugar Beet — a crop of con- 
siderable economic importance and special significance to the Irish people 
in these critical times, for it provides not only part of our daily diet in the 
form of Sugar, but vjiiiiable by-products for man and beast and considerable 
employment for the people on the land, in the factories, and subsidiary 
industries. When speaking to you last year I appealed to all those connected 
with the Irish Sugar Industry — ^farmers, farm and factory workers, carrying 
companies, etc. — ^for their fullest measure of support and co-operation in 
whatever branch of the industry they may be engaged. I appealed to farmers 
in particular to grow not only more beet, but to produce more sugar per acre. 

I am BOW pleased to state, and I am sure that you will be glad to hear, that 
in the season concluded sonje months ago, 96,400 tons of refined sugar — • 
sufficient to maintain the present generous ration for some considerable time 
to come — was produced in the four factories at Carlow, Mallow, Thuries and; 
Tuam from beet grown and delivered in 194S and the early part of 1944. 
Beet growers succeeded, despite an unfavourable season, and limited supplies 
of manure, in increasing the average output of sugar per statute acre from ' 
1.2S tons in 1942 to 1.47 tons in 1943 — an increase of almost one quarter of '' 
a ton of raw sugar per statute acre. The highly satisfactory results produced ' 
reflect great credit on beet growers and all others connected with the Sugar , 
Industry and I take this opportunity of conveying to them the hearty con- = 
gratulations and thanks of my Directors for their excellent performance and 
splendid co-operation. 

You will be glad to know that arrangements are already completed for .the;;;:'. 
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rill ti ration in tiie coming season of over 80,000 statute acres of sugar beet — 
llie highest acreage ever grown in this country — and the maximum that the 
four factories are capable of processing satisfactorily. Farmers to whom 
contracts have been allotted and for whom a limited supply of fertilisers are 
reserved will already liave begun preparing their land so as to sow" earty. 
Sugar beet seed, all produced at home, and of high-class qualitVj is now 
being supplied to all contractors and I \TouId urge them in their own and the 
Xatioiial interest to sow" the crop as early as possible, 

1 would like to emphasise in this talk the importance of growing sugar beet 
in its proper place in tlie rotation. There has been a tendency lately for some 
farmers to grow' beet in the same ground in succeeding years or after other 
root crops. Apart altogether from being a bad farming practice it is a highly 
dangerous one, for it not only depletes the soil of its natural fertility but 
promotes conditions condneive to disease and attack by insect pests. Con- 
tinuous growing of beet in other beet-growing countries in the same ground 
has resulted in the land* becoming infested with that dreaded pest known as 
‘‘Sugar Beet Nematode” and the closing down of sugar iactoiies. ITe are, 
as yet, free from this pest but there is grai'e danger that we may be iaeed with 
this problem at a future date if farmers were to adopt the mal-practiee to 
which 1 have already refeiTed, Beet growers should fully realise the importance 
of this grave w'aming and impress upon their neighbours the desirability of 
growing beet in its proper place in the rotation. The growing of >sugar beet 
leaves the soil in excellent condition for wheat or other cereal crops and these 
are the crops which should follow it m the rotation. 

While sugar beet can be gxowai successfully on most soils and in all parts 
of the country there are special points in its cultivation which require con- 
sideration and attention if economic and profitable returns are to be obtained. 
Haphazard methods of cultivation, manuring, singling, etc., invariably 
result in financial loss for the producer. This is instanced by the fact that in 
some areas within close proximity to the factories farmers only engage in beet 
production on a speculative basis, while in areas remote from factories beet 
production flourishes and now forms part of the normal rotation of practically 
every farmei*. In last season when the average yield for the whole country 
was almost 9 tons per statute acre, Counties Cork and Gahvay produced 
average yields of 9.6 tons per statute acre, wdiile County Meath, with its 
fertile land, produced only 7.4 tons per statute acre. The former yields, in my 
opinion, can be attributed more to better methods of cultivation than 
to any superiority in the fertility of the land, wliile the latter can be attributed 

largely inferior' and careless methods of cultivation. 

^ „ I’wmers in general only think of sugar beet in terms of yields per a<?re and 
tijontent, and the value of the crop is assessed by reference to these tw"o 
factory, how^ever^ is not so much concerned with the gross 
per as it is with the net yield of extractable and 



311 


crystallisable sugar produced thercform. It is true diat tlie Factory controls 
to some extent tlie sugar output, for growers must sow ‘the seed supplied to 
them, but such seed is of the highest possible quality, having all the iiiliereot 
characteristics and productive’ capacity for producing high yields, sugar 
contents, non-bolting*, etc. Low sugar contents are often attributed to liie 
quality of the seed, wherea.S' the real cause is faulty and negligent eiiltivatioin 
Sugar beet is one of the most highly bred of all farm plants. The root can 
contain anything from 12 per cent, to 24 per cent, of sugar, but its content of 
sugar will vary in accordance with its maturity. Generally speaking it requires 
in this countiy approximately six months for its full developiiieiit, conse- 
quently early sowing is of major importance if the Iiigliest sugar contents are 
to be produced. 

Sowing should be made as soon after the first w^eek in April as soil and w'ea- 
tlier coliditioiis will permit. When sown at this time, the resultant crop will 
have a iiill six months at least to attain maturity. Later sowings result not 
only in lowxr yields and sugar contents, but lower purity of the raw juices 
owing to the immaturity of the beet at harvesting time. Tljc yield can be 
reduced by as much as 4 to 5 tons per statute acre when the date of sowing 
extends beyond mid-May, The oontraet acreage should be sown with the 
full quaiitity of seed supplied, A lower rate of seeding may, under ideal con-‘ 
ditions, produce a good stand of plants, but the few extra pounds of seed is 
considered a good insurance against the danger of a poor stand. It may be 
argued that heavy seeding produces an over abundance of plants and in- 
creases singling costs, yet experience has taught that lighter seedings in- 
variably produce irregular brairds with consequent uneven stands. 

The motto of Beet Growers should, therefore, ho-^Sow early and evenly 
on a mil cultivated and prepared seed bed at a depth mi emeeding | inches. 

A properly prepared seed bed should be of fine texture, deep, moist and above 
all. firm. A fine and firm seed bed ensures a sufficiency of moisture to promote 
rapid germination and subsequent rigorous growth of the young seedlings— 
the fundamental essential of subsequent root growth and development. 
Many crop failures are due to faulty sowing, either too shallow or too deep^ 
and very often loosely prepared seed beds ; hence beet growers vshould exercise 
special care in this operation. 

The next important operation is singling, or thinning as it is called in some 
parts of the country. This work should be performed immediately the young . 
plants have developed four leaves. Practical eosperience, as well us' reliable 
experiments have shown, that as much as one ion per acre can be lostfot each week ' 
that singling is -negleded. Young plants are much easier to single and suffer less - 
from crowding than, do the' larger ones and further, singling at this stage will 
^ disturb the plants less. The strongest and healthiest plants should be selected ' 
and all others removed. Singling to the strongest' plants and at the correct 
^ time can influence the 'yield by as much 3 to 5 tons pet statute acre. Thf 
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1 ‘ultivatioii. in the coming season of over 80*000 statute acres of sugar beet — 
tlie highest acreage ever grown in this country — -and the maximiiBi that the 
four factories are capable of processing satis fa c tor ity. Farmers to whom 
contracts have been allotted and for whom a limited supply of fertilisers are 
reserved will already have begun preparing their land so as to sow early* 
Sugar beet seed, all produced at home, and of high-class quality, is now 
being supplied to all contractors and I would urge them in their own and the 
National interest to sow the crop as early as possible. 

I would like to emphasise in this talk the importance of growing sugar beet 
ill its proper place in the rotation. There has been a tendency lately for some 
farmers to grow* beet in the same ground in succeeding years or after other 
root cro])s. Apart altogether from being a bad farming practice it is a highly 
dangerous one, for it not only depletes the soil of its natural feriility but 
promotes conditious conducive to disease and attack by insect pests. Con- 
tliuioiis groiving of beet in other beet-growing countries in the same ground 
has resulted in the land- becoming infested with that dreaded pest known as 
‘'Sugar Beet Nematode” and the closing clowui of sx^gar factories. "We are, 
as yet. free from this pest but there is grave danger that we may ]>e faced with 
this problem at a future date if farmers w*ere to adopt tlie mal-practiee to 
which I have already referred. Beet grow'crs should fully realise the importance 
of this grave warning and impress upon their neighbours the desirability of 
growing beet in its proper place in the rotation. The growing of sugar beet 
leaves the soil in excellent condition for w*heat or other cereal crops and these 
are the crops wiiich should follow* it in the rotation. 

While sugar beet can be grown successfully on most soils and in all parts 
of the country there are special points in its cultivation which require con- 
sideration and attention if economic and profitable returns are to be obtained. 
Haphazard methods of cultivation, manuring, singling, etc., invariably 
result in financial loss for the producer. This is instanced by the fact that in 
some areas witliin close proximity to the factories farmers only engage in beet 
production on a speculative basis, wdiile in areas remote from factcades beet 
production flourishes and now* forms part of the normal rotation of practically 
every farmer. In last season when the average yield for the whole country 
was almost 9 tons per statute acre. Counties Cork and Galway produced 
average yields of 9.0 tons per statute acre, while County Meath,^ with its 
fertile land, produced only 7.4 tons per statute acre. The former yields, in mj 
opinion, can be attributed more to better methods of cultivation than 
t6 any superiority in the fertility of the land, while the latter can be attributed 
to largely inferior" and careless methods of cultivation. 

l^awicrs in general only think of sugar beet in terms of yields per aOre and 
eontent, and the value of the crop is assessed by reference to these two 
sugar factory, however, is not so much concerned with the gross 
per mm, as it is with the net yield of extractable and 
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crystallisable sugar produced tliereibrm. It is true that the Factory controls 
to some extent the sugar output, for growers must sow 'the seed supplied to 
them, but such seed is of the highest possible quality, having all the inherent 
characteristics and productive* capacity for producing high yields, sugar 
contents, non-bolting% etc. Low sugar contents arc often attributed to the 
quality of the seed, wliereasdhc real cause is faulty and negiigeiit cultivation. 
Sugar beet is one of the most highly bred of all farm plants. The root can 
contain anything from 12 per cent, to 24 per cent, of sugar, but its content of 
sugar will vary in accordance with its maturity. Generally speaking it requires 
in this country approximately six months for its full development, conse- 
quently early sowing is of major importance if the highest sugar contents are 
to be produced. 

Sowing should be made as soon after the first week in April as soil and wea- 
ther conditions will permit. When sown at this time, the resultant crop will 
ha^'e a full six months at least to attain maturity. Later sowings result not 
only in lower yields and sugar contents, but lower purity of the raw juices 
owing to the immaturity of the beet at harvesting time. The yield can be 
reduced by as much as 4 to 5 tons per statute acre when the date of sowing 
extends beyond mid-May. The contract acreage should be sown with the 
full quantity of seed supplied. A lower rate of seeding may, under ideal eon-' 
clitions, produce a good stand of plants, but the few extra pounds of seed is 
considered a good insurance against the danger of a poor stand. It may be 
argued that heavy seeding produces an over abundance of plants and in- 
c'reases singling costs, yet experience has taught that lighter seedings hi- 
\'ariably produce irregular brairds with consequent uneven stands. 

The motto of Beet Growers should, therefore, he— Sow early and evenly 
on a well cultivated and prepared seed bed at a depth not exceeding | inches. 
A properly prepared seed bed should be of fine texture, deep, moist and above 
alL firm. A fine and firm seed bed ensures a sufficiency of moisture to promote 
rapid germination and subsequent rigorous gi^owth of the young seedlings™ 
the fundamental essential of subsequent root growth and development. 
Many crop failures are due to faulty sowing, either too shallow or too deep, 
and very often loosely prepared seed beds ; hence beet growers should exercise 
special care in this operation. 

The next important operation is singling, or thinning as it is called in some 
parts of the country. This work should be performed immediately the young 
plants have developed four leaves. Practical experiencie, m well as reliuble 
experiments have shown, that as much as one ton per acre can he lost for each week 
that singling is neglected. Young plants are much easier to single and suffer less 
from crowding than do the larger ones and further, singling at this stage will 
disturb the plants- less* The strongest and healthiest plants should be selected 
and all others removed* Singling to the strongest plants and at the correct 
time can influence the yield by as much as, 8 to 5 tons per statute acre. The 
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distance between tlie plants will vary in accordance with the width of the 
drills, but I would advise in the case of 20-inch drills, a spacing of not more 
than 9 inches, and likewise with 22-mch drills, 8 inches. The aim should be to 
leave about 35,000 plants to the statute acre. The work of singling cannot be 
done too carefully and should be closely supervised. 1 have seen many eases 
of singlers removing the most convenient plants instead of making a careful 
selection of the strong, healthy, vigorous growing ones, 

The leaves are the manufacturing organs of the plant, forming sugar 
through the agency of chlorophyll *and sunlight from water absorbed through 
the roots and carbon dioxide from the air. The leaves, therefore, are most 
important, and all possible steps should be taken during the growing period 
to promote healthy and vigorous leaf development. This is ’done by repeated 
horse and hand hoeings. The w^ork of horse hoeing should be repeated weekly 
during the plants’ early growth and continued up to the time that the leaves 
meet in the furrows. Hoeing not only destroys weeds but conserves moisture, 
loosens and aerates the soil and promotes conditions conducive to seedling 
growth and development. The space between each plant should be hand 
hoed for, like horse hoeings, this assists plant grow'th. Beet growlers should 
remember that repeated horse and hand hoeings are as important as singling 
or manuring. Far too many growers mould up their crops early in the season 
forgetting the old saying “sugar is hoed into the beet.”’ 

Time does not permit me to dwell on harvesting tlie crop except to say that 
Sugar Contents can be maintained, lifting costs reduced and less hardship 
endured if groovers harvested their crops during periods of favourable weather 
and store the produce in clamps for subsequent delivery to the Factory. 

To sum up, I may be permitted to repeat briefly— Sow early on well- 
prepared seed bed. Single early, leaving the strongest and healthiest plants. 
Don’t spare the horse and hand hoe. Harvest the crop during favourable 
weather. 

In conclusion, I appeal to all those who will be engaged in the Irish 
Sugar Industry in the coming season to extend the same active support and 
co-operation as w^as so readily and splendidly afforded last season, and thus 
help to ensure production of the country’s full requirements of that important 
food— Sugar. 



GRASS SILAGE. 


Broadcast Talk given by John O’Loanl A.R.C.ScJ., B.AgnSc.j 
Department of Agriculture, on 4th May, 1944. 

It is Just possible that to some farmers in this country grass silage is still 
Mich a novelty that it is necessary to begin by explaining exactly what it is. 
Grass silage in its simplest form is grass which has been preserved in its 
succulent condition by femientation or pickling in its own juice. In the 
making oi' the silage the grass may be treated with dilute treacle or with 
mineral acids hut these are not essential to the making of good silage. 

It is unnecessary to tell farmers that spring and summer grass is the most 
perfect cattle food which can be produced. Dairy farmers producing milk for 
sale in cities and towms and those supplying creameries know that their 
feeding difficulties are ended once the grass has reached the stage at which 
the cows can be allowed out on it. Graziers are aware that prime beef can be 
produced more quickly on our good pastures than by any other system of 
feeding. 

For generations the liiajority of us have accepted the sa\-ing of hay as tlie 
only means of storing up summer grass for winter feeding, and average 
quality hay only maintains animals in store condition. To produce milk or 
meat it requires to be supplemented with concentrated foods which in the 
past were usually in the form of imported cakes and meals. Only a relatively 
small number of farmers in this country before the war knew or believed 
that it was possible to preserve summer grass in such a way that practically 
its full summer feeding value could be availed of in winter and that for the 
feeding of even comparatively heavy milking cows or fattening cattle it was 
unnecessary to feed concentrates if good grass silage w^as available. Although 
the Department of Agriculture has made a continuous effort over forty years 
to popularise silage making it is only since imported concentrates ceased to 
be available that anything like a reasonable number of farmers have adopted 
it and even still the rate of progress is far^from satisfactory. The difficulty, 
would appear to be partly one of overcoming scepticism and partly due to tlie 
fact that many who in the past tried to make sil'age did not exercise sufficient 
care and the results were so disappointing that neither they nor their neigh- 
hours had any further interest in the process. ^ The making of silage is not a 
particularly difficult operation but it would be altogether misleading to 
suggest that it does not require care. Like many other farm operations tiiete 
are a number of points in silage making which must be fairly rigidly observed 
if the best result^ are to bh 'obtained. Carelessness or the adoption of short 
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exits ir-iniliy lead to disappointmciit. I do not propose to explain lierc liow to 
loake silage and in any case you v,ould probal^ly liax'e forgotten some, if m< 
iijcsl of the essential points, l^elbre you hax'e an opportunity c^f putting tliem 
into practice. Those who intend making silage should read carefiiily Leallet 
Xo. 105, issued by the Department of Agriculture and should request the 
local Agricultural Instructor to give the necessary advice and assistance. 

llierc are two or three slightly different ways of making grass silage, each 
suited to particular conditions of farming, and advocates of a particular 
system often recoiniiiendAheir way as being the only one worthy of considera- 
tion, irrespective of the conditions. After years of experience and experiment 
it has been decided that for the vast majority of farmers in this country the 
best system of making silage is by using specially constructed concrete silos, 
preferably circular in shape. Such silos enable silage of the highest possible 
<|iialit 3 ^ and with the least possible waste to be produced and it is evident 
that ilie future of silage making in this country depends on these two factors 
— ^highest quality and absence of waste. Farmers wlio have been making silage 
for years are often in doubt as to rvhat is a reasonable amount of waste to 
expect in a silo and inaiw a])pear to accept it as inevitable that a considerable 
proportion of the herbage put into the silo will eventually be fit orify for the 
manure heap. In tlic case of concrete circular silos of approximately 10 ft. 
diameter and 0 ft. high, wliieh have become more or less standard in this 
coiiiilry and wdiieh hold thirty to thirty-iive tons of silage, the amount of 
waste on top should not be more than half a ton or., approximately, a good 
cart load. There will usiialh^ be some mouldy material round the wall at the 
top. This is due to the grass having been built a few feet above the top of the 
silo or superstructure and is difficult to avoid but it should not extend beyond 
about tw^o feet down in the silo. Over tlie remainder of the top the waste should 
not exceed tw^o or three inches in depth. From that downw^ard there should he 
nothing in the silo but perfectly cured silage. In cases wdiere waste in excess 
of this amount occurs advice should be sought as to the cause. Absence of 
W'astc is neaii}’' ahvay^s associated with liigh .quality silage wiiile excess of 
w^aste nearly ahvays means that the bulk of the silage is badly cured. 


Eegardiiig qiialitj" in silage, it should be realised that the best quality silage 
is not necessarily that which stock eats most readily. Brown silage wiiich is 
the type usually made in clamps and stacks and is the result of high tempera- 
ture is eaten greedily by all stock. This is responsible for a lot of the enthusi- 
asm of advocates of this type of silage. In actual fact, Iioxvever, the feeding 
value of this silage may be very low% depending on the height to wdiicli the 
teipperature rose. Good quality grass silage in which the temperature has not 
^ . feejen allowed to rise above blood heat is dull green in colour with a some wd) at 
but' not pungent smell. Some cattle eat it greedily from the start but 
be started .gradually. 



silage is properly cured its feeding value approximates to that 
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of the ^’rass from which it is made. If tlic grass has been cut wliile tlie bulk 
of it was still in the leafy siege it will pi'odiice results comparable with those 
which might be expected froDi grass of similar quality grazed in the ordinary 
way. Thus ibr moderately heavy milking cows or fattening cattle, good grass 
silage does not require to be supplemented with concentrates. A further point 
of the utmost imjiortanec in favour of silage is that the Vitamin A content 
of the grass is preserved. Vitamin A increases the resistance of animals as well 
as of humans to disease, and foods rich in it are. in consequence, referred to 
as protective foods. When such a food is fed to milking cow^s the protective 
quality, or in other words, the high Vitamin A content, is transferred to the 
milk and to the butter made from the milk. This quality is not something 
abstract or invisi1)Ie wiiicb one is asked to accept without being able to see. 
Those accustomed to handling milk and bulter are well acquainted with the 
bluish white colour of winter milk as compared with the cream white colour 
of summer milk, they are also acquainted with the hard texture and lack of 
colour in winter butter as compared wdtli the soft texture and rich colour of 
summer butter. Tlicsc differences are often attributed to a higher percentage 
of fat in summer milk and to the effect of cold on the 'winter butter. Actually 
they are due to the carotene or vitamin A content of the grass, and milk and 
butter from cows fed oh silage in wdnter have both the colour and texture as 
well as the protective qualities of summer milk and butter. In many countries 
tnis fact is recognised to the extent that a premium is paid for milk from silage- 
fed cows for use in children's hos})itals and schools. 1 will refer briefly to this 
quality of protection from disease later. 

In a 71 effort to expedite the spread of silage making in dairying districts 
the Department of Agriculture about five years ago induced a number of 
farmers in C-bimfies Cork, Limerick and Tipperary to erect concrete circular 
silos. Altogether thirty of these silos ’were erected in groups of six, each group 
being situated where possible in the collection area of one creamery. Tiie 
creamery districts concerned were Ardmayle in County Tipperary, Mitchels- 
towii and Charleville in County Cork and Shaiiagolden and Kilmallock in 
County Limerick, The principal idea in having these silos erected was to give 
farmers in each of these districts an opportunity of observing the results .of 
silage-making on a number of farms and of drawing their own conclusions. 
A further object was to give the farmers who erected the silos an opportunity 
of making silage by three different methods—one, using molasses ; two, using^ 
mineral acids, and three, without either of these treatments, so that a prac- 
tical expression of opinion on the relative merits of these three processes 
■woiikl be obtained. It had been hoped that you would have had tlie pleasure 
this evening of hearing a number of these farmers express their views on silage, 
but transfiort difficulties have unfortunately intervened to make that im- 
possible* A report on the work was published in the Jmrml of the Department 
of Agriculture for March, 194B. A limited 'number of copies of the report are 
available and may be had on applying to the Department. 

It was artahged tliat'two farmers' in each of tlie five creamery districts 
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slioukl eacli year make grass silage by one of tlie three systems already 
mentioned — that is, using molasses, using acid or by ordinary fermentation* 
lifter the second year and wlien twenty of the thirty farmers had tried out 
each process, supplies of acid ceased to be available. It was then obvious, 
however, that the question was not one of by what method silage should be 
made. Perfectly cured silage was made by all three methods and the question 
became one of the merits of grass silage as such. After one year's experience 
quite a number of the farmers increased the height of their silos, adapted an 
existing building to the purpose of making silage or built a second silo. In the 
Sliahagolden area one farmer fed his cows entirely on silage and winter 
pasture. One of the cow^s on this ration w’as producing live gallons daily and 
maintaining her condition. For one month the fat percentage of the milk of 
this herd -was -5 above the average of the creamery. In another district the 
owmer of a thirty -acre farm increased the size of his silo to hold over eighty 
tons and converted ail his grass into silage, and has made practically no hay 
since. 

There has not been a single ease of -white scour in the calves for the past 
five years on any of the farms on \Yhicb these silos wTre erected although 
prior to that time scarcely a season passed in which cah'cs w'ere not lost from 
this disea'Se on some of them. This is strong circumstantial evidence of the 
]>roteetive value of silage and indicates tliat it i-s conveyed to the calves of 
cows fed on silage. 

These farmers have all found that silage enables them to bring their cow'S 
through the winter in good condition and that they milk to fheir maximum 
capacity immediately they go out on grass instead of having to build up flesh 
on emaciated ffames: 


In some of the districts wdiere these silos w'ere situated, neighbouring 
farmers w-ere quick to appreciate the advantages of silage and many silos 
w^ere erected. In other districts the response was much slow'er and by the time 
some farmers had decided to erect silos, materials had increased in price, and, 
as a result of increased tillage, time and labour w^ere available for only essen- 
tial farm wmrk. The dilficulty w^hich farmers in predominantly dairying and 
grazing districts have had to overcome in the past few years are fully appreci- 
ated. Nevertheless there are many wdio realise wdiat a boon silage w’ould be 
to them and who by a small extra effort could erect a silo. The work can be 
done entirely by farm labour 'and although cement, which is the principal 
item in the cost, has increased somewhat in price, a grant is 'provided by the 
Department of Agriculture under the Farm Improvements Scheme amounting 
to half the'approved labour cost of ’construction, subject to a maximum of £10. 


considerably reduces the cost. In addition County Committees of Agricul- 
on loan moulds for making concrete blocks for circular silos and 
''v;, advice cah be had from the Agricultural Instructor. 
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NOTES ON THE EMERGENCY POWERS 
(No, 296) ORDER, 1943, 

(COMPULSORY TILLAGE FOR 1944), 

1, The Emergency Powers (No. 296) Order^ 1943, provides, subject to 
certain exceptions which are mentioned in paragraph 13 of these Notes, that 
every occupier of five or more statute acres of arable land shall in 1944 culti- 
vate, in accordance with proper methods of husbandry, an area, referred to as 
the tillage quota, equivalent to at least three-eights of such land. Furthermore, 
portion of the area cultivated by each occupier must be sown with wheat, 
such portion being referred to as the w^heat quota. The wheat quota varies 
according to the district in which a holding is situated and for this purpose the 
country has been divided into three districts, kiiown as Districts No, 1 No. 2, 
and No. 3, as specified hereunder. The wheat quota for District No. 1 is one- 
tenth of the arable area of each occupier’s land ; for District No. 2, one- 
sixteenth of the arable area, and for District No. 3, one twenty-fifth of the 
arable area. 


District No, 1. 

(a) the county boroughs of Cork, Dublin, Limerick, Waterford. 

(h) the administrative counties of Carlow, Dublin, Kildare, Kilkenny, Leix, 
Limerick, Louth, Meath, Offaly, Tipperary North Eiding, Tipperary South 
Riding, Waterford, Westmeath, *Wexford, Wicklow. 

(c) the administrative county of Cork, except — 

(i) the lU'ban districts of Clonakiity, Macroom and Skibbereen, and 

(ii) the rural districts as constituted immediately before the 1st day of 
October, 1925, of Bantry, Castletown, Clonakiity, Dunmanway, 
Kanturk, Macroom, Millstreet, Skibbereen and Schuli. 

District No, 2. 

(a) the administrative counties of Clare, Kerry, Longford, Eoscommon. 

(5) the administrative county of Galway, except — 

(i) the rural districts as constituted immediately before the 1st day of 
October, 1925, of Clifden and Oughterard, and 

(ii) that part of the rural district as constituted immediately before the 
1st day of October, 1925, of Galway west of the river Corrib. 

(c) that portion of the administrative county of Cork comprising— 

(i) the urban districts of Clonakiity, Macroom, Skibbereen, and 

(ii) the rural districts as constituted immediately before the 1st day of 
October, 1925, of Bantry, Castletowm, Clonakiity, Dunmanway, 
Kanturk, Macroom, Millstreet, Skibbereen and Schuli. 

I 
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District No. S. 

(а) tlie administrative counties of Cavan, Donegal, Leitrim, Mayo, Mona- 
ghan, Sligo. 

(б) that portion of the administrative county of Galway comprising— 

(i) the rural districts as constituted immediately before the 1st day of 
October, 1925, of Clifden and Ougiiterard, and 

(ii) that part of the rural district as constituted immediately before the 
1st day of October, 1925, of Gahvay west of the river Corrib. 

It is provided in the Order that the growung of rye shall be regarded as 
compliance with the wheat quota requirement in District No. 8. 

2. The Order takes effect notwithstanding any covenant, agreement, 
condition or provision as to the user of the “ holding ” and no such covenant 
etc., shall operate so as to penalise, impede or interfere with the cultivation 
required by the Order. Land let on the eleven months’ system comes under 
the Order and the obligation to cultivate the requisite area in respect of such 
land lies on the person rated or liable to be rated for it, or on such other 
person as is deemed also to be the occupier of the holding for the purposes of 
the Order as indicated in the following paragraph. 

8. Definition of Occupier . — An occupier is defined as the person who is rated 
or liable to be rated in respect of the land. If, how^ever. the person so rated or 
liable to be rated does not himself care and manage the land, then any person 
who is authorised to make lettings of the land on behalf of tlie actual occupier 
or (where no such authority exists) v/ho cares and manages the land, is 
deemed, for the purposes of the Order, to be also the occupier. 

4. ^ Definition Holding .^' — For the purposes of the Order an occupier’s 

holding ” means ail the arable land {i.e., land capable of being tilled) in Ms 

occupation in the State. If he has two or more farms he must cultivate at 
least three-eighths of the total area of arable land comprised in all the farms 
including the appropriate %vheat quota. 

5. Arable ^Lmid . — Arable ” means capable of being tilled. Building 
lands, if arable, come, therefore, wdthiii the provisions of the Order as do also' 
demeiises. save parts thereof on w^hich timber would interfere with the culti- 
vation or harvesting of crops. 

6. Non-arable Land. — The following are examples of land which wdll be 
regarded as nomarable and, therefore, not within the scope of the Order : — 
rough mountain grazing, unreclaimed bog. sand dimes, land regularly subject 
to flooding, land under timber, land recently planted for forestry purposes 
and land on which the cultivation and harvesting of crops ivould be interfered 
with by timber.' 

^ Meaning o/“ Cultwatioii ” or Tillage.^' — Cultivaibn or tillage cora- 
^ri%S^'.;^loughing together with the subsequent operations necessary for the 
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production and harvesting in 1944, in accordance with proper methods of 
husbandry, of the ordinary farm and garden tillage crops, is?., cereals, potatoes 
roots, vegetables and other green crops, as well as llax and tobacco. It should,, 
however, be observed that for the purposes of the Order, the growing of rape 
does not rank as cultivation. Any part of a holding sown in 1943 with a winter 
cereal for harvest in 1944 will be regarded as having been sown in 1944. liik 
occupier will be liable to immediate prosecution after 15th July, 1944, if it is 
found that the required quotas have not been tilled by that date. 

8. Land laid down to grass. — First year’s grass to an extent not exceeding 
one-fourth of the tillage quota will be allowed to count as cultivation for the 
purposes of the Order provided that it has been sown in accordance with 
proper methods of hubandry, either with a cereal as nurse crop in 1943, or 
following a 1943 tillage crop, so as to mature sufficiently for meadowing or 
grazing in the year 1944<. Where the area laid down to grass is less than one- 
fourth of the tillage quota, the balance of the area constituting the tillage 
quota must be cultivated with a tillage crop or crops as defined in the Order. 
For example, on a holding comprising 64 statute acres of arable land the 
tillage quota is 24 statute acres but first year’s grass will count towards the 
quota to an extent not exceeding 6 statute acres. If there are only 3 statute 
acres of first year’s grass on the holding the area to be cultivated under ordi- 
nary tillage crops is 21 statute acres including the wheat quota. If there is no 
first year's grass on the holding the entire 24 statute acres, making due 
provision for the wheat quota, must be cultivated under the ordinary farm 
and garden tillage crops. 

0. Nurseries and Orchards. — Land used as nurseries for the propagation 
of fruit and forest trees or ornamental shrubs and bushes wfill be regarded as 
cultivated. Orchards, if properly planted and managed, will be regarded as 
cultivated. 

. 10. Direction to cultivate specified part .of ""Holding ” — The Minister for 
Agriculture may require an occupier to (a) cultivate the wdiole or part of his 
tillage quota on a specified portion of his holding ; (b) sow the whole or part 
of his wdieat quota before a specified date ; (c) sow the whole or part of his 
wheat quota before a specified, date on a specified portion of his holding. 

11. Conacre tillage and AlloUnents. — If an occupier arranges for the culti- 
vation of his holding in 1044 either in conacre or by allotment holders such 
cultivation will, for the purposes of the Order, be regarded as cultivation by 
the occupier. 

12. Holdings ” to which the Order does not apply. — As indicated in para- 
graph 1 of these Notes the Order does not apply to a holding ” comprising 
less than five statute acres of arable land (see also paragraph 4 of these Notes). 
Neither does it apply to a holding ” which is or forms part of a public park, 
public recreation ground or an aerodrome. 
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13. Permissive e^vcepiions or exemptions. — The Minister for Agriculture 
may, on the application of the occupier, declare a “ holding ” or a part thereof 
to be excepted from the provisions of the Order if he is satisfied that the 
entire “ holding or a part thereof is required in the year 1944 for industrial 
purposes or had been required and regularly used in 1943 and is required in 
1944 for the following purposes : — 

(a) accommodation for live stock intended for disposal at auctions, 
fairs or markets, or for shipment or for slaughter ; 

(b) the maintenance of a stud of high-class thoroughbred horses, 
consisting of breeding animals, foals and yearlings ; 

(c) track of racecourse or a paddock, ring or other enclosure adjacent 
to the stand or stands of a racecourse ; 

(d) track for the training of racehorses by a licensed trainer ; 

‘(e) agricultural or industrial show grounds ; 

(f) games conducted by recognised clubs and 

(g) college and school playing fields. 

14. Applicaimi for declaration of exception. — Applications for declaration 
uf exception must be made not later than 1st December, 1943, on Form T.l, 
which may be obtained from the Department. In many eases, lands used for 
industrial purposes or as an accommodation or butcher’s paddock, a sports 
ground, playing field or show ground constitute the entire “ holding ” and 
comprise less than five statute acres of arable land. In such a case the lands do 
iiofc come within the scope of the Order and no application for their exception 
is required. If, however, lands so used form only part of the ‘‘ holding ” or 
include five statute acres or more of arable land, a declaration of exception 
must be sought by the occupier if he desires relief from his obligations under 
the Order. The onus of proof that land should be excepted from the provisions 
of the Order lies on the occupier and he will not be relieved of his obligation 
to cuitivate.simply by the fact that he has made an application for exception. 

15. Lands mi used for the purpose for which they were excepted. — A dec- 
laration of exception is, of course, only valid in case the lands are used in 1944 
for the purpose for w^hich the declaration is granted. An occupier who obtains 
a declaration of exception in respect of all or a portion of his lands but who 
does not use them in 1944 for the purpose for which they were excepted must 
therefore till them, or till in respect of them, to the extent prescribed by the 
Order. 


16. Requirements of ike O^der in case part o/ a ‘‘ holding ” is excepted . — If 
, the Minister has declared that a portion of a holding ” comes within one or 
more of the exceptions set out in paragraph 13 of these Notes, the acreage to 
\ 'irhioh^the Order applies is the arable land comprised in the residue of the 
Thus, for 'example, a person occupying one hundred acres of 
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arable land, of which thirty acres are excepted, would, for the purposes of the 
Order be regarded as occupying not more than seventy acres of arable land^ 
If, after allowing for the excepted portion, the residue of arable land in the 
holding ” does not amount to at least five statute acres no part of the 
iiolding ” need be cultivated in order to comply with the requirements of 
the Order. 

17. Wheal-exempted “ Holdings. — Application may be made to the 
Minister for Agricultui'e not later than the 1st December, 1948, on a form 
prescribed, for a declaration by the Minister that the holding set out in the 
application is a wheat-exempted holding. A holding may be exempted from 
the wheat quota provided that it comprises only ten statute acres or less of 
arable land and that it has been used during the year 1948 solely for the 
growing for marketing in the State of fruit and/or vegetables (including 
potatoes) and is required solely for the same purpose during the year 1944. 

18. Inspection of lafids. — Any person duly authorised by the Minister for 
Agriculture may, for the purposes of the Order, enter on and inspect any land 
or building and no one may lawfully obstruct or interfere with any person so 
authorised when carrying out such inspections. 

19. Penalties for non-compliance with the provisions of the Order. — Failure 
on the part of an occupier to comply with the provisions of the Order con- 
stitutes an offence under the Emergency Powers Acts, 1939 to 1942, and 
renders him liable to prosecution and on conviction to a fine not exceeding 
£500 or imprisonment or to both fine and imprisonment. 

Moreover, the Minister is authorised (i) to take immediate possession of a 
holding wdiich the occupier did not take reasonable steps to cultivate in 1948, 
or which was unoccupied in 1948, or on which the occupier failed to comply 
with the requirements of a direction, as indicated at (a), (b) and (c) in para- 
graph 10 of these Notes, which had been served under the provisions of the 
1948 season’s Tillage Order ; (ii) to retain possession of a holding entered in 
^ 1948 ; (iii) to re-take possession of a holding which was entered in 1948 and has 
been surrendered to the occupier; (iv) to take possession of a holding in 
respect of which the occupier has not complied with the requirements pf a 
direction, as indicated at (b) and (c) in paragraph 10 of these Notes, served 
under the Order, and (v) to take possession of any other holding on or after 
the 14th January, 1944, if he is satisfied that the occupier has not taken 
reasonable steps to comply with the Order or to comply with the requirements 
of a direction as indicated at (a) in paragraph 10 of these Notes. The Minister 
may cultivate any holding of which he has taken possession or arrange for any 
person to do so on such conditions as the Minister may direct. 

{Issmd m Special Leaflet No. 27, November, 1948) 
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AQRtCULTURAL INSTRUCTORS’ CONFERENCE - DU SUN, 194 


CONFERENCE WITH AND COURSE OF 
LECTURES FOR INSTRUCTORS IN 
AGRICULTURE. 


A conference was held on the 26 th Septcniher, 1944, between Officers of the 
Department and the County Instructors in Agriculture at Science Buildings, 
Upper Merrion Street, Dublin. The conference was addressed by Dr. James 
Eyan, Minister for Agriculture, and was presided over, at different times 
by Mr. D. Twomey, Secretary of the Department, Mr. 80411 0 Broiii, x 4 ssistanfc 
Secretary and Mr. T. O’Comiell, Agricultural Director. Various aspects of the 
Department’s policy, the work of the Instructors and other matters relating 
to agriculture were fully discussed. 

On the days following the conference lectures were delivered to the 
Instructors in different branches of. Agricultural Science. The lecturers 
and the subjects chosen by them were : — 

Pi*ofessor M. Calfrey, B.Sc., A.E.C.Sc.I., iUbert Agricultural Collcgei» 
Glasnevin — Identificaiion of wheat varieties by ’ the latest fnodern methods* 

Professor E, J. Sheehy, F.R.C.Sc.I., D.Sc., Albert Agricultural College, 
Glasnevin — The practical application of recent advances in animal nutrition^. 

Professor M. J. Gorman, B.Se., A.E.C.Sc.I., Albert Agricultural College, 
Glasnevin — The making and management of pastures, 

J. Carroll, D.Sc., B.Agr.Sc., Albert Agricultural College, Glasnevin— 
Present-day knowledge concerning sonu insect pests of farm crops, 

D. WMtty, M.RX.V.S., Chief Veterinary Officer, Department of 
Agiiculture — Present position in regard to the more striom livestock diseases, 

R. McKay, D.Sc., A.R.C.ScJ., Albert Agricultural ‘College, Glasnevin— 
A mmntary of our knowledge of fungus diseases of eereds and methods 
of control ' ' . ' ' - , ' 

A. H. Le^s, B.Sc., .Ph.D. (Lond.), F.II.I.C., Jellott's Hdl Research 
Statical, Berkshire, England — LaborcAory emmination of so-ils and 

lie praditml mt&pretaUm of resuU^ as a guide to fertiliser practice. 
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THE IDEMTIFICATION OF VARIETIES OF 
BREAD WHEAT (TFJTICUM VULGARE) 

{Leetiirc deli'\"erecl at a conference of Agnciiiiiiral Instructors. 

2Ttii Se])Iember, 10f4) 


By 

Peofessob M. C-AFrKEYj B,Sc .5 A.EXLScJ., Head of Piaiit-Breedin^ Division, 
University College, Bubllii. 

At the present time tlie duties of an Agrieiiltural liif-tructor are mere num- 
erous and individually rnc*rc eomjslex tlran they Vv^ere, say, thirty years ago. 
This applies pai'tictilarly lo that aspect of ids v;ork wlileli is concerned vdtii 
the gh'ing of ad\ice to farmer^ r-'g’ardmg the most siiilabie varieties of cereals 
to be grown on the varioas soils mec vitli, and the idertiiication of these 
varieties vrben grown. It is an accepfccd proposition that iiaicss an Instructor 
is able to ideihify a, variety whcji iuJly developed in tlie field, his knowledge 
of that variety cannot be regarded as complete. 


During Hie first three decades uf the present ecucury the iminher of wheats 
grown in this conn t remvas liipi ted. QuecnWflhelmbm t^mloqifmrheaibs Master 
were the cbniinant winter varieties, while practically the whole of the area 
devoted to spring wheat was seeded wdlli April Red and Red llImveL These 
four varieties are reprcsentati^'c of w'ell-marked distinctive wheat types, 
with contrasting characters so strongly aeceiitiiated and so obvious, that 
their separate ideiitifeation is a comparatively simple matter even on a 
casual exam ina tion . 


Kow, tlie sitiiatioii as regards wlierd I^as become diifereiit. instead of four, 
there arc at least tw^enty-four varieties grov;;p ]>iil this increase in I'arietal 
iiunii'cr, altiioiigh of itself ernbarra^'sing to the farnicr and the Instructor, 
is not the only difficult 3 ’’ from the point of view of varietal identification. 
One of the real ditifciiltles is that the great majority of the recently intro- 
duced varieties are strikingly similar. The agrieultiiral reqiiireniente as 
regards wdieat t3qies suited for euitivation under present-day conditions 
necessitate the production of varieties having short stiff straw, dense beardless 
heads held erect at harvest, glabrous ears,, and the prevailing fashion favours, 
in addition, white heads and white grain. 


'identification of. the modem wheat varieties is Therefore no longer 
‘i^'ijyi'^’^detailed examinatioii of the plant, particularly of the organs of the 
A good lens is, essential. All the information gleaned by wheat 
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specuaiists refrardnig the employ^unic of the Vc:rh>iis eoi.t''astiiig eharaeters— 
some of tlieni very niirraie ir/iecd— 'je iithized. Even wliC'ii all these 
matters have been attended lo it Is often dhrieolL, hi sane eases, to make 
a definite idermll cation of certain raridies. It sliil remains trirj that j)i’ad:ical 
experieiice rvilli varieties during all their stages of growLli a»id develop iiieiit 
is necessary if serious errors in identification are to be nroidcfL 'My an vice 
to Instructors is, thercfcrc. to procure gCiinlne seed stocks cf llie leading 
varieties, to grow them in small coidiguoiis plots wiierc tiieir vcdoiir' mactions 
to the prevailing eiivirornuental conditions can be ccmp.uvck uvA, at irarvest, 
to take type-sarapies of the ears for fatiire study. Instrnelors will find Vv-il a 
representative eolieeiion of, these samples will Lc a desinik/ie to 

even the most coriijdete ideiitifieaLioii 'hkeyd' l^ecause there arc rniiiitTQms 
features of the various wheat characters vhich it is iiiipossilde io describe 
accurately in any form of words. 

In dealing with the ideiiLification of wheats it is desirable to avmil of iwo 
types of classification, vh: (1) the holmiic and {2} the agrommik, 

(i) Botanic Classification. 

The botanic classification oi wheat has had a history extending over 2,3(10 
years, and. in the literature on the subject, rciCTences will be found to the 
v/ork of riuiiieroiis investigations, including Theopliri^stus, Culuiiielbis 
IkarmcinL Laiiiarcrk, Pcreival and Vavilov. Vavilov’s elassificatioa is not only 
the latest but the inosl complete, because, as the resuii of the Russian whcai- 
collecting exjiCTfJtions, of v/hidi he v/as ieade'i\ riumei'on.s ty[5es end varieties 
previously iiiiknov/n, were discovered and made available for study an'! 
research. 

In his great . classification of types of bread-wheat {Tnlhnmi Vidgare), 
Vavilov utilized only those characters vliich are dear cut, ob\ioiis to the eye 
and arc not influenced by the soil and climatic conditions in wliicli they are 
growni. Differentiating characters having these qualilications arc knowm as 
major characters and they include presence or .absence of avms, presence 
or ‘absence of pubescence on the glumes and the lemnias, the colour of the. 
giuiiies and of the grain. 

Vavilov’s ciassificatioii divides the world collection of bread-wlicats into 
two groups— one having ligulcs and auricles {Ligulatmn) the other without 
these appendages (EUguIaUm), All the forms appertaining* to the latter 
group are rare and need not concern us here. Within the group IJguhium lie 
distinguishes four sub-divisions according to the degree of the development 
of awns and within these groups are comprised in all fifty-eight types. 
AiS' all the wheat varieties 'grown in this country are represented in two of 
the stib-divisions referred to, it will only be necessary to give that part of the 
classification of these particular divisions which wil comprise all our existing 
fems; ' ’ , ^ 
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ru THJs: DETKB.MiNATroN OF Vasieties of Bkead»Wheat 

(ai‘ter Vavilov), 

Sub-Divisiok I, 

MUTICUM (BEARDLESS) 

Ears Glabrous fEar white, grain, white, ALBIDIJM 

Ear white, gx*am red, LUTESCENS, 

Ear red, grain white, ALBORUBRUM, 

^Ear red, grain red, MILTURUM 

Ears Pubesceot f Ear white, grain white, LEUCOSPERNIJM, 

Ear white, grain red, , VELUTINUM. 

i 

Ear red, grain white,. BELFI. 

^ Ear red, grain red, PYROTHRIX. 

Sub-Division II, 

ARISTATOM (BEARDED) 

Ears Glabrous fEar white, grain white, GRAECUM, 

Ear white, grain red, ERY^THROSPERNUM. 
(awTis red) 

^ Ear red, grain white, ERYTHROLEUCON, 

Ear red, grain red, FERRDGINEUM, 

(aw^ns red) 


(2) Agronomic Classification, 

An exanimation of the above classification will show that it is hot very 
helpful in the identification of onr modern varieties. It is really a typemd not a 
't}finektl ”key.” For example, within the type Albidum are comprised Queen 
White Stand Up, Wilma, Fenland Wonder, Million III, etc., 
no, assistance is provided by thj^s classification for the identification of 
iiidividnal varieties* It does not go far enough, Recognising this, workers 
made a* detailed, examination of numerous breads 
'^11 the stages of their grpwth' and development, and 

'^y "uA. 'I, 



have found a nrunbcr of additional differenMatiag cbaracttrs which can be 
used for the ideiitificalioii of the varieties grc\Tn in their respective countries* 
Instructors are advised to consult the following publications ; — 

1. in Great Britain. John Percival, Leighton^ Slimfleld* Readings 

Berkshire* 

2* Ckmifimlion of Wheat Varieties Gromn in the Untied Slates, U»S*D,A* 
WashingtoiL Buii No. 459. 

S. Essai de Classificaliofi des blis iendres cuUives en Franv.e, Pierre Joiiard. 
MonagrapHes Piibliees Par le centre National de Reciierehes Agroiiomiqiics. 
(Versailles) No. S. 

In order to appreciate the new differentiating characters recently discovered 
and to assess their importance for diagnostic purposes it is desirable to follow 
the wheat plant through all the stages of its life history from the germination 
of the seed up to and including the ripening of the grain. * 

(i) Germination and Plant Establishment : When the soil conditions are 
favourable for rapid germination, a good wheat braird may be obtained in 
less than a fortnight after the sowing of the seed. If, howwer, the land be 
cold and wet, germination will take place very slowdy indeed, and as much as 
two months may elapse from seeding before the young plants maj^^ appear 
above the surface of the soil. Therefore, although there are real differences 
between wheat varieties in regard to the rapidity with wdiich germination 
and shoot emergence takes place, they cannot ordinarily be availed of as 
diagnostic characters, owing to the influence which the soil condition exerts 
on them. 

The young shoot %vhich comes overground is known as the coleoptile. It is 
rigid, tubular, pointed at the tip, and well adapted for forcing its w^ay through 
the soil. Slight differences in colour between the coleoptiles of various wheat 
varieties are sometimes observable, but they are of doubtful significance in 
classification. 

In the course of a day or two after the emergence of the cokopitle the first 
fdiage leaf forces its way through the tip of the former. This particular leaf 
can be distinguished from those developed subsequently by its rather blunted 
tip. Subsequently the second and third leaves make their appearance— in 
quick succession, if conditions are favourable to growth— but if* the crop 
is sown in early winter, only the’ first two leaves may develop before the 
renewal of active growth in springtime. The characters of these foliage leaves 
axe not employed in classification* ' ^ ^ \ / 

, (ii)i pwiitictim of. TiMefs ; 'vWien the wheat plant has produced its third 
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'‘‘fj PCTOiiii stngr. This is knowa os ihe “grasH-corri'' or ^'“vernaliza™ 
’diVi^ One of Ihe F]^e{*iai features of this iatler stage is the prodaetioii 

oi skle-sliOO£s or Jilieis. Tfiesc are forniecl lapidly when the eonditic^ns — soil, 
"leather and spaemg— €ae hivoirrable ; anu. oii Uieie roniiadion, specific 
diueit'iiccs be On ceil ■\arietics are immediately displayed. In some '^'aiieties 
iJie young Li Hers assume a prostrale Iialiit of groirthj they lie ilat cm tlie soil ; 
iri e^idu^rs the tillers are serni -prostrate ; in early-niat-:iri^\g spring 

"carkdicsj the OUers reniain ereet. The behaviour of the tillers of any particular 
nmdciy in relatiou to tlie habit of growth o.t this particular stage of the 
plant Is deveiopmeut is — veil hi n the range of our elimatic coiiditioiis— 
ijidcpe/ideiit of soil, and is therefore a character of diagnostic signifieaiice. 

It shoiiku imwever, be clearly imderstoocl that inis eharexlcr can only 
express itself when the scetS:-^g is sif Vlutently thia to give cadi plant enough 
^kibov^'' TOO!!! to cn ible the billers vb'i'ch are formed to assiinic growTh 
}io,int diaraclerislic of I he vanety. TtToreo't'cr, this character, inipcrtnut 
cllhocgli it may he, is one vJ^ieh is oidy observable at tiie ‘YernalizoXiori’' 
stage of Mie "plrrtY dev clop: neri. Once tliis stage has been completed, dilfer- 
f n(’es belweea varieties hi respect eff habit of cfirl^' growth disappear and ii* 
the ca^’ic of C‘riC).s seeded al the rase leave praedeahy tio trace behind. 

This cliiiractrr dua’elbrc f T iilde i.se to iiistruciors who are generally lallcd 
upon at Imivesi or sul^equendy, io dotcraiiue Ihc vanchd cosiipasifcion of e. 
wheal crop. 

bhwrc a|j]H*s;r.s la be n high eorrcia tio ■ i between habit of growth and tificriug 
capacity. Tin"" pros! <‘atc and senil- prostrate varieties vdil other things being 
produce ti far greater number of lillcrs than the erect types. Tiilering 
caps^eiPf, Ikvwcwt, considered I)}" itself, is not oi'any real value in dassiOeatioii, 
as il is so uiarLc'dly Irilucnced not only by the spacing, but also by soil fertility 
and time of sowing, \\*heat growers arc aware that quick-acting nitrogenous 
inairares applied to a young wheat crop vdll increase the iiuiiiber of heads per 
acre at han'cst, llicy arc also well aware chat winter wheat varieties will tiller 
abnornicJly when sovVi) too late in the spring. 

(iii). IVihler or i^rfring Habit of Growth : The time required by any particular 
variety to conqilete the “vem4alizatimT^ stage of its developraenl is also a 
specific ciiaracter of major iinportaiiee in rdieafc idendficatioii, Di3erences 
between varieties in this respect are. , however, on hr established wdien they 
arc sown in spring. If a nundoer of varieties comprising winfer and spring- 
types arc sown in March or April they will all complete the first stage of 
their development and enter on the “venializatioii” stage at approximately 
the Same time. The winter types will, however, continue in the ^Y’eriialization^* 
profusely tillering -until autumn, whereas the spring types will, after 
,ptd|lpcing a 'few tillers, ^proceed to send up their flowering shoots. This 

and it is not cor- 


ho^yever, purely physiological in its nature 
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(iv) . Fro(hjHlo}i of FloTJjering SJioqL^ : Irj tlic third st'ifie oi the develop-^ient 
of the v/Iicat I'ilaiit some of the iihers, gtu^^nd]/ tlic-'e forracd earliest, will 
proceed to eloiigotc while the reaiaiiider die av/ay, A snudii pro]jOjdzoii craiy 
of the tillei'S produced will proceed to form flow’erinc shools. The minibcr 
of tillers produced during the "SxTOalization'' stage is apparentlY an insurance 
on the part of the plant against loss of shooLs throiigii various causes. 

During the shooting stage, which is marked by tlie eIorc;aljoii. of iJie stems 
and tlie icrniatioii and early deTclopmenl of the you^ig C‘ar inside the enclosing 
leaf sLeatlis^ itiaiij' usc-rej obscrvalions may be nirxie \dil assist in 

Yarietal identification. It will be foirnd iliac April Ecd unci Airrora harre 
auricles entirely glabrous, whereas the auricles of most other varieiies arc 
pubescent. Some varieties, like Dianiant, have n rather dense groTctli of liairs 
on the leaf sheaths and blades, while, on the other iiaiid, the lee.f blicatlis 
of lied Marvel are pracdieally glabrous. As the time of car exsei tion apjyroaclies, 
the leaf tips of lied Marvel and Vilmorinds No, 27 lorn brorrn and cveritnaBy 
W'ithcr. These two latter varieties can. at this poriiciitar ]^cint of development, 
be easily reecgihsed from other varieties. 

(v) , Eeacimi io ; The reaelion of the \ario'j>s wheat varieties lo tlie 

several fimgoicl diseases which attack Ihe crop in this eoirntry is not only a 
miitler of great econoniie importance, but ejui also be of diagnostic significance 
wh.en certain diseases are rife. During the seasons ID-IS an.d PJU' a severe 
epkkinic of mildew oeciirred on propagation plots on tlie Ccilcgc larm. 
One 'variety, Aurora, vvo,s not aJfeored. If further e::pcrimcnts prcA'c iliUt 
Aurora caf’ries immune or even highly resistant faelors for this [inigohl disease, 
it Wiil prove io be of imnteuse value for breedijig purposes. Hitherto the only 
varieh" knowai to be immune to iniklcw vras Persian Elach— a low-yielding, 
v/eak-strawed poor sort, belonging to the Vyheat species (T. 

Yellow rust (p. glwmamm) is the most common of .the Arngoic! diseases 
wdiich attack wheat grown in Irelaucl. In trials conducted on the College 
farm, Turkey, Marquis, Diamant and Desprex 80, have proved io be excep* 
tionally susceptible to attack. Badly infected crops of Diamant can be 
irlentifiecl by the markings which the disease makes on the leaves of this 
particular variety. The reaction to this disease is a ready means of dis- 
tinguishing Mars de Swede from April Red -“the former being very susceptible 
and the latter liighly resistant. Moreover, certain strains of Pajbjerg— a 
variety mdll suited for cultivation in this country on heavy soils — can only lie 
icleiitified from one another by the dcgi’ce 'of resistance which they display 
tew^ards this disease. , , ' ■ 

(vi) . Produciim of Ears : During the earing stage the wheat plant attains 
the greatest development of its vegetative parts. Differences between varieties 
as regards the length and thickness of the stems are now apparent. Little 

, reliance can, however, .fee. placed on these characters owing to the extent to 
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tkey are influenced by differences in soil fertility. The tliielaiess of the 
Kteui-wall of the last internodej which is ascertained by niakmg a cross-section 
of the 'stem at about six inches below the base of the ea]% is a varietal character 
not markedly influenced by the environment, but there is so much variation 
in respect of this character among the stems of the same variety and even 
bet^veeii the stems of an individual plant, that it can only be regarded as of 
minor importance- 

It is in the characters of the car that the clearest, the most important 
and tlie most lasting differences are found, and they will be relied upon almost 
exclusively in our analyses of wheat varieties. 

The ear, or the spike, is made up of a number of sessile spikelets which are 
attached alternatively" to opposite sides of a flattened, maiiy-Joiiited and %ig- 
zag rachis. Each spikelet is subtended at its base by tw"o empty glumes and 
_ comprises a number of ilorets. With the exception of the terniinal spikelet, 
these are set in a plane parallel to the flat surfaces of the rachis. Each floret 
has two flowering glumes, the lemma and the paka^ and the male and female 
floral organs wdiich are enclosed by these glumes. 

The various structures which comprise the ear display in different varieties 
a number of contrasting characters. These are of the greatest importance in 
classification. Once formed, they are constant, they do not alter or disappear, 
and in addition they are, as a rule, far less influenced by soil and weather 
than are the vegetative cliaraeters of the young plant. 

The following are the ear characters relied on in classification 

Differences in the development of awms. Bearded and beardless. 

„ „ development of hairs on the outer side of the empty 

glumes. Felted and non-felted. 

„ „ colour of the glumes. Red and white. 

„ „ density and shape of the ear. 

„ „ size and shape of the empty glume. 

^ „ keel of the empty glume. 

„ „ beak of the empty glume. 

„ „ development of hairs on- the inner surface of the empty 

glume. 

„ „ size of the watei'mark (Fempreinte) of the empty glume. 

' s, „ beak and neck of the lemma. 

^ , „ „ size, shape of terminal spikelet. 

,, \ ^ „ development of hairs on the terminal internode* 

0/ Awn$^ ; In respect of this character, bread- wheats are 
two classes — bearded and -beardless. A bearded wheat 
tfe at the’ fiowerir^'glumes.are furnished^ throughop.t 
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the eiidre lengtli of the ear wUh awns or beards more than two inches in. 
length. A beardless wdieat variety is one in wliieli there is either bo awn 
development at all, or in which the development ot short awms, 
seldom exceeding iialf-aii-iiicli in length, is confined to a few spikelets on the 
upper part of the ear. ilwii development is iiDinfiiieiiced by soil conditions, 
but there is some evidence that moist conditions during growth have the effect 
of slightly increasing the length of the awnlets in the case of beardless 
varieties. 

(viii). Bevelojmient of ham on outer surface of the glumes : This character 
differentiates wdieats into two distinct classes— felted and glabrous. It is 
uninfluenced by soil or climatic conditions and is therefore of major importance 
in classification. Some years ago, felted varieties, e.g,, Wiiite Velvet, lied 
Velvet, Red Stettin (certain strains) and Benefactor, were widely grow in 
this country. Their cultivation, has no'w been abandoned because it has been 
discovered that the fine downy hairs hold moisture and provide excellent 
facilities for the growTh of various fungoid diseases. 

(ix) . Colour of the Ear : The bread-w^heats grown in this countiy can, when 
fully developed, be readily divided into red and white eared varieties. 
Bifferences between varieties in respect of ear colour, being uninfluenced by 
the environment, are of primary importance in classification. The Ml develop- 
ment of colour does not take place until some time after ear exsertion. If it 
is deemed necessary to have data in respect of this character before the colour 
norinaliy develops, the cars should be steeped in a ten per cent, solution of 
alcoholic potash. This -will rapidly develop a brown colour on the ears of red- 
ear wheat varieties. In seasons where there is a serious epidemic of “leaf 
Hotcb/’ it may occasionally happen that there will be difficulty in determining 
whether badly infected ears are red or wffiite in colour. An examination of the 
edges of the glumes in particular those parts which the fungoid disease 
could not reach, will generally indicate the colour. 

(x) . Density and Shape of the Ear : The density and, to some extent, tlie 
^pe of the ear are directly connected with the lengths of the internodes of the 

' * . ' I 

racMs. The average density is given by the following formula — 

where I represents the length of the rachis, and n the total number of spikelets 
fertile and infertile, present on the ear. Density is a character which is in- 
iucnced by soil fertility. There is a correlation between length of straw and 
mean lengtli^ of internode in any particular variety. Teste carried out on the 
College farm revealed differences as high as thirty per cent, between the, 
iatemodal lengths of contiguous plants of the same pedigree variety. Density 
k therefore regarded as being only of minor value as a diagnostic character 
in wheat identification. Neverthdess,, it can be used for the separation of 
varieties displaying, under normal conditions, wide differences in this respect. 



14 


'Hirot are generally recognised. Dense having the menu inteniodal 

Jes'i than 3.5 rni Hi metres. Queen Willielmina is typical of this class* 
S.:mi-kx. of which Red Marvel is a typical example, having an intemodal 
length of from 8.5 to 4.5 ninis. Finally, there arc the iax varieties having 
ini,eriioc]al lengths of ever 4.5 nirns. Typical examples of this class are April 
Eeti lied Fife and Diamaiit. 


Ii! regard to ear shape, wdieals have the folioTviiig general shapes— elliptical, 
elavate, oldong and fusiform. Elliptical or oval ears are only met with in 
eopt'paeiuni varieties and hi crosses betivccn compaetiiio and bread-wheats. 
Clavate wheats, ita, ivlieats clubbed at the apex are cniite common. Many 
strains of Queen are of this ty]>e. The is due to the 

decrease of the length of the iiucrnodc'S in the upper j-)o:dion of the raehis. 


Qlkiig ears, ie., ears that are of the seme width from base to siimriiil: arc 
most common. They occur both in dense and senii-deiise varieties. Typical 
examples of this type of ear are Li tile Joss, Squarehead Is Master, Yeoman 
ntid Bed Marvel. Fusiform ears — ears which narrow towards the apex — 
are mainly to he foinid associated with lax ears, lied Fife, Dianiaiit and A]>ril 
Be‘wded ilcd arc represents. live. Ear shape, however, is to some extent 
influcnecci by soil iertility and time of sow^ing, and is, therefore, only of minor 
value ill elassificacioii, 

(xi) Empty (ihmes, (a) Sbe a7id Shape, If the empty gkinies of an ear of 
wheat are cr'xnnined minutely, smull diJerenccs in regard to length, width, 
and shape "vill be appare?it. it wall be observed that the ghimes of the spiklets 
occupying the middle part of the car are the longest and widest, while there is 
a progressive and almost similar decrease in those particular ckimcters 
towards, respectively, the summit and the base of tlie ear. A compaidson of 
the glumes of different cars of the same pedigree variety ivill, however, show 
that the gliiines of the spikdets occupying similar positions on tiie eai s arc 
closely similar. Therefore, in appraising glume characters, it is necessary to 
examine the ghimes of particular spikclets and it is suggested that the lower 
glume of the fifth or seventh spikelct, counting from the base of the car, 
should be chosen. It is also desirable before forming a judgment, to examine 
at' least ten giames, as the effects on shape and size of normal lluctieatioB 
has to be allowed for. These particular characters are, hcwvever, of only minor 
importance. 


, (b) The Keel The keel divides the glume into two unequal parts. It 'corres- 

ponds to the midrib of the foliage leaf of the wheat plant. The upper portion 
\4i the keel stands out as a sharply defined ridge in all wdieat varieties, but there 
differences between varieties as regards the appearance of tMsbi:gan in 
lower part of the glume. In some, it is dearly ridged throughout, in others 
ddlnitlon k Ipstor effaced in the body of the glume, fareful obserya-^ 
%at ,ttee are, ip^ked differences even on the; same 
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ear in regard to tliis particular trait* Tliere k, lioTrever, one coBtrastiiig 
character difference provided by the keeh wlileli appears Lo fne steady^ and is 
unmfliieiiced iii its expression by envinnirncnlal conditions. Tlie kejd may be 
either straight or shghtiy in its nppe? 'This is a rather minute 

character^ but is probably of major importance in classification. 


(tf) The Beak. The lecel terminates in the hccih In bearded varieties the lati.er 
h long and jmiiitcd, especially in the glomes on the irpipcr part of the ear, 
but it is alvrays short, rarely exceeding two miMisiictres in ieiigdi in sunirdless 
types. Feiilaiid Wonder has practically no beak, Svalol's otcel and line Wil- 
helmina group ba\"e very short blunt beaks, not more than one raiiu. others, 
like Little Joss and Imnniaster. attain a beo,k length of approxiinatL-ij tno 
mm. In Japhet (Red Marvel) the beak is quite difiercnl from that of a! I oLher 
varieties grown in this country, it rises abruptly from the keel, is short and 
sharply iriciirved. The keels of Little Joss, Ironmaster and Maii&hole'’s Tan 
Hock are also ineiirved. 

(d) The Shoulder. Tiie shoulder is that part of the ghiiiic which extends 
from the base of the beak to the edge of the larger face of the giiiiiie. Great 
variation exists even in tiie same ear in regard to the shape and width of this 
particular character. Generally, the shoulder is mxrmv: and slojnng in the 
glumes of the spikeleis at the base of the ear, it is at its widest and squarest 
at t!ie eerdre, while at the tip it becomes narrow aurl cIcvateiL The jimetioa 
of tlic shoulder to i‘)ie lateral edge is rounded in some and \cry 

PXjgiiiar in others. All tlie&e clifi'erenees, being variable, are only cf minor 
importance in classification. 

(c) The Lateral Nerve. On the narrow face of the glume a ridge known as 
the lateral nmo is w"eli developed in some varieties. Tlris nctU’e generaiiy 
carries a number of stiff hairs at the b-ase but in some varieties, r.g., Scandia, 
they exteid to over half the iengih of the nerve. Then two cljamcters -the 
.development of the nerve and the extent to vrhich hairs nre products ---are 
quite iisdul for diagnostic pmposes, especially 131 the case of the Scandinavian 
wintei' wheats, but they reqin 3 *e for them identification the services of a goo(i 
lens. 

(/) The Pubescence of the Inner Surface of the €lume. if the inner surface 
of the glume is examined with a good lens, (inagnifleation 15-20), it wall be 
observed that it is covered with hairs. As these hairs are pointed towards 
apex, their observation will be much facilitated if the base of the glume under 
examination is faced towards the source of light. Over tiie lower liulf of the 
glume the hairs are always short, bulbous, and tliiiily hut .evenly s'paecd. 
At the apex, however, these may be replaced by long, witiie, and silky hum. 
The area which these long hairs are developed on the upper part of the 
glume ;diflers in different varieties and as this character is not mfiiiencec! by 
soil or, weather conditions it mtxst be regarded as of major importance in 
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The wiieat^^ groni iii ihk eoimtry oasi iii resiieet of this cliamc- 
cer iliC iiividcd into three classes. 

L The developimcDt of long hairs occurs over more than onc-tMrei but 
less than oiae-lialf of the larger face of the upper glume. In tliis group are 
Japhet, Mansiiolt's Van Hoek and Ble des Allies. 

2. The developroent of hairs, somewhat shorter than those of class 1, is 
€011 lined to the upper quarter of the glume. In this class are 'Wiihelmiiia and 
Aurora. 

S. In. this class there is practically no development of long hairs on the 
interior of the iargcT face of the glunse. Yeoman 2 and Yeoman Ironmaster 
are Vvpical wheats of this class. 

(g) The Watennark, Another important diagnostic character of the inner 
surface of the glume is concerned with the development of a curious marking 
\rliich has its origin, wiien present, at the base, and extends in some varieties 
up to more than three-lburtlis of the length of the glunie. It resembles the 
•watermark to be found on certain grades of paper. A close examination by 
the aid of a iow-power microscope will show that this marking is devoid of 
the waxy covering "which is prese'ot on the remaining portion of the glume's 
inner surface. In shape it appears to be made up of a number of lobes — from 
one to five — with rounded arches at the apex, the central one being tl'ie 
tallest. The separate lobes are sharply .defined by the nerves of the giumc. 
In Red Marvel, and in some of its hybrid derivations, the arches of the 
watermark are so wel defined that when the glume is held to the light they 
appear as a irvell-defined sharp and dark line. 

There appears to be a negative correlation between the thickness of the 
glume and the development of the watermark. 'I^arieties like Marquis, Red 
Fife and Diamant, v/hicli have thick and rigid glumes, ha'\^e the watermark 
either absent, as in the ease of Marquis, or only slightly developed. On the. 
other hand, in Queen Wilhelmina, Yeoman 2 and Pajbjerg, in which the 
glumes are relatively thin, the -watermark is very well developed. In Pajbjerg 
it extends to approximately three-fourths of the length of the glume. 

The development of the watermark is a strictly varietal characteristic, 
uninfluenced by climate or soil conditions, and is, therefore, of great import- 
ance in classification. It requires, however, for its examination, the use of a 
good lens or of a low-power microscope. 

■ ,{xii)* The Lemma. The Lemma is larger and more symmetrical than the 

glume, but resembles the latter in general 'appearance, and texture. The 
'central nerve which corresponds to the keel of the glume isi never developed 
'except at the apex of bearded varieties where it terminates in a long awn. 







In beardless varieties this nerve ends in a bealc ^^vhicfi is longer than the 
beak of the glume which subtends it. There is a suiall progressive increase 
ill the beak lengths of the lemmas of fertile florets of any particular spikelet 
from the lower to the upper floret. 

The shape of the beak is important. There arc four classes :™™ 

1. Straight ,, ,, ,, Yeoman 2. 

Slightly curved , . . . , , Pajbjerg, Holdfast, 

3. Strongly incurved . , , . Squareheads Piaster, IroninasteT, 

4, Strongly incurved and geniculate . . Red Marvel. 

Another point of interest in connection with the lemma is the length of the 
neckj 'he., that portion immediately below the beak. There are slight dif erences 
between varieties in this respect, but they are only apparent by comparison 
of varieties grown under similar conditions. 

(xiii). The Terminal SpikeleL The terminal spikelet, which is situated on 
Ihe tip of the racliis, differs from the other spikelets of the ear in several 
important respects. It is set in a plane at right angles to that of the other 
spikelets. Its various organs are symmetrical. The lowrer glume does not 
develop a keel, two lateral nerves are, however, developed, and each 
terminates at their tip in a tooth. The shape of these teeth, the differences 
in the width between them and the nature and conformation of the intervening 
tissue arc by some workers regarded as of diagnostic value. The upper glume 
is variable as regards shape. Generally, the central nerve is w^ell developed 
and toothed as the apex, but frequently it is the two lateral and not the 
central nerve which are prominent. 

The development of hairs on the convex side of the terminal interiiode— 
the internodc imiimediately below the terminal spikelet — should be deter- 
mined. In some cases it is densely pubescent, whereas in others, e,g., Pajbjerg 
and Fenland Wonder, it is practically glabrous. This character will help to 
differentiate t'wo such closely similar varieties as Queen Wilhelmiam and 
Fenland Wonder. 

(xiv) . The Ear at Maturity, This character is only apparent when the plants 
are fully ripe. It is then easy to separate wheat varieties into two classes, 
02 b., those w^hicli hold the ears erect and those w^hose ears l>end downwards. 
The erect stand is generally characteristic of short stiff-strawed varieties, 

(xv) . The Grain. Several characters of the wheat berry are much influenced 
by the soil, by the climatic conditions during growth and ripening, by the 
incidence of disease, by the time of cutting and by the weather experienced 
during the saving of the crop. Variations in regard to size, shape, plumpness, 
and the physical condition of the endosperm of the grain are directly due to 
these influences.' On the other hand, three characters are relatively independent 
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cif the eri\'irrjririieiitai eoiidilions, and it is on these that reliance iiiiist 
be plaevtl in varietal identification. 

la) Coio’ur. T\lieatgrain can, in respect of colour, be divided into two 
distinct classes, red and ivMte. There are several grades of red, depending 
on the coiistitntioii of the variety in regard to genetic colour factors, but as 
there is no clear distinction between them, and as, moreover, their expressio^n 
is iiiiliiericed by the degree of transliicence of the grain, they must for practical 
purposes be all included in one class. The difi'erence between red and white 
grain is generally dear-eiil:,, but it must be remembered that the full develop- 
ment of the opaque white colour, so characteristic of good samples of Queen 
Wilhelmiiia and Juliana, only takes place when the grain develops slowly 
and without interniption from hoovering to full maturity. Under other condi- 
tions the texture of the grain may be llinty, and the colour may, at the first 
glance, appear to be reddish, but experience v;ith w'heats will enable one to 
distinguish easily translucent red from translucent white-grained varieties, 

(h) Length The length of the grain is a steady character. Even in graiis 
samples which are badly developed owing to attacks of ^deaf blotch,” the 
characteristic grain length of any particular iioret remains relatively constant. 
There is, lioivever, a normal variation in the lengths of the grain from the 
upper to the loiver florets of the same spikelet and between the upper and 
lower spikeiets of the same ear. In assessing this character, the lowest grains 
from the central spikeiets, or, in the ease of threshed samples, the longest 
grains shciild be taken. In this way it will be possible to separate wheats into 
irvo classes, long- and short-grained varieties. 

(f) Quality, Although the physical condition of the w’heat endosperm maybe 
markedly affected by the environment, there is far less variation in its quality 
for milling and baking purposes. Quality is largely dependent on the amount 
and nature of the gluten. Varieties like Red Fife, j^Iarquis, Reward, Yeoman 
and Yeoman 2 retain their high quality even under conditions widely diilercnt 
from those in w'hich they were first developed. It has been stated that Eiiglisli- 
growm wheat samples containing only 10 per cent, of Yeoman orAYoiriau 2 
are uiisiiited for biscuit-making, for which a grist containing a very small 
percentage of gluten of poor quality is essential. Naturally, grain quality 
cannot be accurately determined from a casual or even a microscopic examina- 
tion of the grain or its contents, but simple chemical tests to determine 
differences in tills pafticuiai respect have recently been developed. However, 
under average conditions a distinction cah be made bet’ween hard, translucent, 
flinty “grained varieties, and those which produce grains which arc soft and 
starchy in cross-section. 

It wdli be seen that the detailed examination of wheat varieties during all 
their stages of growth and development has revealed a number of differenti- 
atiiig characters' — some very minute, indeed — ^ which can be 'used for ideiiti- 



lieatioii purposes, 1 would 

suggest that Instructors might, in the first instance, 

submit their type samples to the foJlo’^ring analysis. Tiic characters of Queen 

Wilhclmina are given as a 

guide : 


Ear Charackrs : 


Queen Wilhelmina : 

Development of awns 

, . 

Awiilcss. 

Development of colour 

. . 

White. 

Dcvciopment of pubescence . . 

Glabrous. 

Density * . . 


Dense : a\crage iiifcemodc ienglii o mm. 



Many ears clavate. 

Glume Charae-kre : 



Shape . . 

. . . 

Short, wide at base, tapering at tip. 

Keel 

. 

Slightly hollow. 

Beak 

. . . 

Straight, short and blunt. 

Shoulder 

, 

Sloping, wide. 

Lateral Nerve . . 


Not prominent, hairs over |»!engih. 

Pilosily . . 

. 

Type 2. 

Watermark 

. 

Large, covering over half length of glume. 

Lemma : 



Beak . . 

« . » 

Bent inwards. 

Neck 

. 

Short. 

Terminal Spikelet 


Oval, beaks blunted, spines on the two 



ridges. 

Terminal LUernode: 

. 

Pubescent. 

Grain : 



Colour . . 

« . . 

White. 

Length . . 

* 

Medium. 

Quality . , 


Starch. 

Sirarw 

. 

Hollow. 

Other Observatiom : 




Having analysed the varioas commercial wheat varieties in this way^ 
Instructors can then underline the differences separating the varieties belong- 
ing to the same botanic group. Thus, for example, In the Group AMduUp the 
differences between Fenland Wonder and Wiihelniina are dearly shown in 
the development of the beaks, in the pubescence of the terminal intemode, 
and in the shape of the ear. 
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MOISTURE, SALT AND CURD IN 

CREAMERY BUTTER 

By 

J. O’Shea, B,A., M.Sc. and J. Lyons, A.R.C.ScJ. M.Sa, N.D.A., KD.I>. 

Departmeni of Dairtj Technology, University College, Cork, . 

in the riiaiiiifactiire of butter, the butter over-rim obtained depends on ' 
I lie perceiitoge inoistnrCs salt and curd in the iinished butter. For the efficient 
■working of a creamery, and in order to obtain the mciximimi monetar^r return, 
for the batter-fat i^ecdved, it is necessary that the butter over-rim slioiikl be 
as high as possible. With this object in viev/, the creamery buttermaker aims 
at getting the water content of the butter as near as possible to tliejegal 
limit of 16 ])er cent, without exceeding it, and the salt content as high as 
the consumer will tolerate* The curd concent, which cannot be cheeked by 
any quick and easy meihod, suitable for use by the creamery buttermaker, 
is mainly regulated by the extent to wdiicli the butter is washed in the grain 
stage, and it is considered good practice to wash the butter ivell so as to 
remove the free buttermilk, and consequently, the curd associated with it, 
as completely as is practicable, (ha.) 

A good knowledge of the factors influencing the water and salt content of 
butter, as well as of the methods of sampling wdiich will give true results, 
is of great importance and is indispensable for the proper control of the 
process of buttermaking. 

It is also desiiabk that the bultcrmaker should know'- ho-'^v to control 
the curd content, and understand the inOiience of curd content on the quality 
of butter so that he may be able to judge the degree to -which washing butter 
is necessary. 

The investigation reported herein has been conducted at University College 
Creamery, Cork, on sw^eet cream butter, made on a commercial scale, and is 
intended to help contributing to the knowledge on (a) the accuracy of the 
commercial sampling of butter ; (b) factors controlling the percentage water, 
salt and curd in the butter ; and {e) how the curd content affects the score 
of butter on keeping. 


JIETHODS. 

^Tl^ed^atches of cream, on being received from the auxiliaries, were cooled 
held for about 16 hours, ix., the following mornings 



-when they had usually risen to about 40''F, which was the tcmperaliire of 
churning. Except where it is otlierwise inclicatcch ehiirniiig was carried out 
in Astra and llolmberg short- barrelled combined churns, fitted with S sets 
of working rollers, and each having n tola] capacity of 880 gallons. The average 
aniount of cream in each churning %vas about 250 gallons. 

The modification of the Kohlinan method (2) of determining the moisture, 
■salt and curd, as described by Bird and Breazeale (3) was used througiiout 
these experiments. 

Moisture Test 

In^heatiiig butter over a methylated spirit burner, it is difficult to ensure 
that all the moisture is driven off v/itliciit having a change of colour in the 
curdy mattei*. The influence of variation in the curd colour adopted as an 
end-point, on the composition figures is given in Table J, the figures being 
the average of duplicate tests. In each trial, six tests ivere made on a single 
sample of butter, which had been prepared by the A.O..AXh. method (4), 
by softening in a closed vessel and by mixing to a perfectly homogeneous 
semi-solid mass. The salt percentage figures were not affected by variation 
in the end-point, and are not given. 


Table 1.* 

Infiiience of End-Point on Composition Figures, 



End-point Colour 


Sample 

Light Goldeu 

Medium Brown 

Deep Brown 

No, 








Moisture 

Curd 

Moisture 

Curd 

Moisture 

Curd 


.1 

16.50 

1.71 

16.54 

1.68 

16.63 

1,67 

2 

15,46 

1,31 

15.48 

1.27 

15.53 

1.24 

3 

15.91 

,73 

15.98 

.09 

16.07 

.66 

4 

15,34 

.83 

15.38 

.81 

15.45 

.77 

5 

15,65 

.86 

15,72 

.81 

15.72 

.79 

0 

15.87 

1,04 

15.01 

i.Ol 

15,97 

.08 

7 

15.49 

.73 

15.54 

.70 

15-57 

.67 

8 

15,07 

.03 

15,12 

.90 

15.19 

,86 

a 

15,09 

.74 1 

15.75 

.72 

15.76 

.70 

10 

15.75 

.75 1 

15.81 

.72 

1 ^ 

15.86 

^ .69 

Average , , 

15,673 

.963 

15.723 

.931 

15.775 

.903 


The average increase in the moisture percentage figures obtained by heating 
to a deep brown instead of to a light golden colour, was almost A per cent, 
-over half of which was accounted for by 'a loss on the curd percentage figures. 

The end-point adopted, in aE the moisture determinations given later wm 




lilii/r Cl alter tlie slight crackling sounds of bursting sceaiii bubbles iiad 

cec.sic, die eiLTcIy matter tarned a very light golden colour. Cooling was 
carried out in water and the cup wiped dry. In these circunislaiices^ it was 
ih^ft the Koiilman method gave the same moisture figures as the 
Irish method (5), where the only difference in iiielhod is that the aliimiiiiiim 
cup and residue are allow^ed to cool in a dessieator. Gould (6) has also con- 
cluded that there is uo appreciable difference in the results obtained when 
samples are cooled properly, regardless of the means of cooling. 


Prepamiion of Samples* 

111 llie eoiiimerciai testing of Irish Creamery butter, no preparation is 
carried out on the sample. Table 2 sets out the differences between duplicate 
tests on single unprepared samples of well-worked butter as compared 
with the differences betw^een duplicate tests on samples of the same butters,, 
when prepared by the A.O.A.C. method. 


Table 2 . 

Differences between Duplicates of Unprepared and Prepared Samples. 


Unprepared Samples 


Prepared Samples 

Moi&tiire 

Salt 

Curd 

Moisture 

Salt 

Curd 

,05 

.01 

,02 

,02 

.00 

.01 

.00 

.02 


,06 

.01 

,02 

,07 

,03 

.00 

.02 

.00 

.03 

.05 

,00 

.02 

,06 

.01 

,01 

.07 

,03 

.01 

.03 

.00 

.00 

.07 

,03 

,03 

.01 

,00 

.01 

.05 

.02 

1 .00 

.03 

,01 

,02 

,02 : 

.01 

1 . 0*3 

.00 

.01 

,00 

.00 

.00 

; .01 

,03 

.00 

.00 

.OS 

.02 

i .02 
! 

.03 

.01 

* .01 

Av. ,047 

1 .017 

1 .018 

3 

.029 

.003 

.011 


The results obtained here agree in range of accuracy with those obtained 
by Newlaiider and Ellenberger (T) who state that when samples have been 
properly prepared and tested, duplicates should check within .05 per cent* 
moisture. 

- The Table shows that preparation by the A.O.A.C. method gives a more 
.inborn sample, judging by the correlation between duplicates tests. The 
between duplicates of the unprepared samples are, however. 





less than the degree of aeeiirac> required m coninierciai testing. It may, 
therefore, be considered that a sample oi weli-ivorked butter is sufficiently 
’iiniforni not to require any special treatincnl: as preparation before testing. 

Further trials, using the type of butter balance in conimoii use in creameries, 
indicated that in commercial testing, duplicates tests on unprepared samples 
of weli-ivorked butter should not differ by more than »1 per cent, in moisture 
and .05 per cent, in salt. 


SAMPLING OF BUTTER. 

Variation in composition may occur in butter due to local variation in the 
compacted portion of the butter and also to the presence of loose moisture. 
This is especially evident in half- worked butter, where much loose moisture 
is present, and makes the taking of an accurate sample difficult. 

In this country, two methods of controlling the moisture in butter are 
employed. In one method, here called the “added-water” method, the 
butter is wnrked with draining to the half-way stage, when it is tested, and 
the calculated amount of water required is added, the working being then 
completed in a closed churn. In the other method, here called the ‘‘worked- 
ill-water’’ metliod, the butter is worked in a closed churn to the half-way 
stage and tested. If the moisture is low, further working may be given in 
the water. Tiie churn is then drained and working completed in the closed 
churn. 

With either method of working, an accurate method of sampling at the 
half-way stage is essential for the close control of the moisture percentage 
figure in the worked butter. It is also desirable that the method of taking 
and preparing the samples should be rapid, to avoid any hold-up of the work. 

The following trials were carried out to decide on a satisfactory method 
of sampling half-worked butter.. In each trial, six samples were taken as 
follows : Two single samples were taken from adjacent places opposite the 
door-space of the churn, and tested without further preparation. Two com- 
posite samples were taken, each consisting of single samples from the left, 
middle, and right portions of the churn. These composite samples were 
prepared by the A.O.A.C. method and tested. Two* trial samples were taken, 
each consisting, of thick slices from the left, middle and right of the churn. 
These slices were placed on top of each other, and cut clown through with a 
spatula to obtain proportionate^ strips of each slice when weighing. Loose 
moisture was avoided in all sampling as, much as possible. The moisture 
percentage figures of these samples are given in Table S. Trials 1 to 5 are 
‘‘added-water” butters, ^ and trials 6 'to 10 are ‘‘worked-in-water” butters. 
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Table o. 

Moisture in Samples of Half- worked Butters, 


Trial 

1 

Single Samples 

Composite Suni[4os 

Triple Samples 

Mo. 







i Lowest 

i 

Highest 

Lowest 

Highest 

Lowest 

Higliest 


1 

; 14. tU 

14.02 

14.71 

15.30 

14.87 

15.22 

2 

! 14.04 

1 kca i 

13. S6 

14.38 

13.76 

13.81 

S 

1 12.94 

33.40 , 

13.46 

13.56 

13.20 

13.33 

4 

i 14.23 

14.31 1 

14,16 

14.49 

14.05 

14.37 

5 

1 11.03 

14.61 1 

U,14 

34.35 

34.02 

14.22 

e 

13.05 ! 

14.38 i 

14,18 

14.23 

13.80 

14.03 

7 

i 13.77 

1 14.56 ■ 

13.77 i 

14.50 

13.80 1 

14.22 

S 

! la.ra ! 

' 14.73 ; 

13.84 } 

14.21 

13.91 

14.16 

0 

’ m.4H I 

34. C6 : 

13.67 j 

14.17 1 

13.64 

5 13.79 

10 

' 14,44 1 

14.64 , 

34.41 1 

14.81 j 

14.37 1 

14.62 

Av^’cragc .. 

1 ia.873 ! 

3 1.466 i 

14.023 ! 

14.380 j 

33.948 i 

14.166 


I : * j 

Av. Dlff. ,503 j .357 j *21S 


Com. Av. 14.100 I 14.201 | 14.(I5T 


The Table shows that considerable variation exists between single samplcig 
of half- worked butter. Very good correiation is evident betw^een the triple 
samples. In taking thin slices of butter in this method of samplings drops of 
water are squeezed out of occasional small pockets in the butter, and are 
shaken from the sample. This is apparently the reason why better correlation 
is obtained between duplicates and w’liy the average figures are slightly 
lower than in the case of composite samples. 


llie rapidity with which triple samples may be taken, and the absence 
of need of preparation, further commend this method of sampling lialf-w'orked 
butter. 


Variation during working. ♦ 

To determine if the ^method of controlling moisture had any influence 
on the uniformity of composition of butter, single samples were taken from 
^ adjacent places in front of the door space in the churn froinfthe half- worked 
stage to the end of working, and tested. The ^'added-w^ater’’ method was 
„ used in Trials 1 to 5, and the “worked-in-water” method in Trials 6 to 10. 
In aB cases the butters at the finish of working showed no loose moisture. 
':;';;>j;Pi;^|;!;;diiferences in moisture figures between the single samples are shown 
, ' ; \ /' 
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Differences Between Single Samples During Working. 


Trial 

No. 

Half-Worked 


ii'urther IVorking Revs. 


4 

8 

12 

m 

1 

.41 

.26 

.10 

.06 

.02 


.39 

.11 

.20 

.03 

.1)4 

3 

.14 

.23 

.20 

.04 

» f)S 

4 

.56 

,20 

.31 

.09 

.02 

5 

.45 

.30 

.14 

.03 

.02 

A Forage . . 

.300 

.220 

.214 

.054 

‘ .026 

§ 

.86 

.13 

.10 

.04 

.02 

7 

.77 

.25 

.05 

.05 

.00 

8 

.32 

.00 

.14 

.01 

.04 

9 

.81 

.30 

.22 

.10 

.04 

ICI 


i .18 

.16 

.08 

.02 

Average 

.684 

1 .19 

. 134 . i 

.056 

.024 


Tile blitters made by both methods of working are equally uniform. Late 
incorporation of water in the ‘‘added-water” method docs not affect adversely 
the uniformity of butter. 


In moisture control by the ‘Svorked-in- water” method, considerable differ- 
ences occurred between the individual samples at the half- worked stage. 
In the ‘‘adderl-water” method, not much loose water was present in the churn 
al the Iialf-workcd stage, and this was reflected in the better correlation 
between the individual samples. 

It is apparent that shortly after the half- worked stage, when the butter 
has been compacted into an almost continuous mass, the difference between 
single samples becomes small, although there is yet water in the churn which 
the butter continues to take up. It thus appears advisable to take a ‘‘half- 
worked” sample at as advanced a stage of working as possible, when local 
variation in the compacted butter has been much reduced. 

Variaiion throughout aclmrn of worked butter. 

Early investigators found considerable variation between - samples ' of, 
worked butter from the same churning.' Lee, Hepburn and Barnhart (8) in 
1909 reported variations up -to 1 per cent., aSid Hunziker, Mills and Spitzer 
(9) in 1912, reported' variations up to' 2.94 per cent, in American creamery 
butter. Mortensen, Breazeale, Meyer and Michaelian (10) in 1987, have found 
variations of about S per cent, in a single churning. The uniformity of a 
churn of butter has been associated with the type of churn by Tuckey (11), 
and improvement of’ design has, resulted in improvement in uniformity of 
butter. The moisture variation ,m a churning from the new type cubular 
stainless-steel churns without rollers has been found by Jensen and Hedemann 
(12) to be less than" .1 per cent. 
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in order lo determine l-Iie variation to be expected within a single chiiniing 
under the usual creamery conditions in this country^ welhworked cimmiBgs 
of butter, showing no loose moisture, were sampled and tested as follows „ 

Samples were taken from the left and right ends of the chum ; from 
opposite tlie door-space ; from the middle of the mass of butter ; and from a 
position near the rollers. No preparation was given the samples which were 
tested for moisture, salt, and curd content. Typical results are given, in 

Table 5. 

Table 5. 


Tariation in Composition Tiiroughout a Churn of Butter. 


Trial 

No. 

helfc 

End 

Rfehl 

End 

Boor 

Middle 
of Mass. 

Kollcrs 

Greatest 

VaTisdoii 

Moidufe 

1 

16.67 

16.41 

16.62 

16.50 

16.57 

,36 

3 

15.32 

15.44 

15.47 

15.40 

15.38 

.15 

a 

15.70 

15.77 

15.84 

15. S2 

15.79 

,08 

4 

15.60 

15.67 

15.01 

15.73 

15.78 

,18 

5 

15.82 

15.72 

15.69 

15.78 

15.80 

.13 

0 

15.47 

15.45 

15.35 

15.31 

15.42 

,16 

7 

14.71 

14.72 

14.78 

14.90 

14.72 

,19 

S 

15.84 

15-78 

15.74 ’ 

‘ 15.68 

15.71 

.16 

& 

15.54 

15.58 

15.68 

15.61, 

15.50 

,18 

10 

15.78 

15.74 

15.71 

15.88 

15.81 

.17 

Average . . 

15.051 

15.628 

• 15.649 

15.667 

15.648 

,166 

Salt 







1 

1.28 

1.28 

1.27 

1.28 

1,29 

.02 

2 

1.34 

1.28 

1.30 

1.28 

1.29 

,06 

3 

1.47 

1.50 

1.50 

1.46 

1.48 


4 

1.73 

1.72 

1.71 

1.80 

1,75 

.09 

5 

1.64 

1.62 

1.65 

1.60 

1.62 

.OS 

6 

1.31 

1,33 

1.82 

1.36 1 

1,34 

.05 

7 

1.34 

1,32 

1.36 

1.27 1 

1,39 

.12 

8 

1.50 

1.48 i 

1.50 

1.40 ^ 

1.48 

.02 

0 

1.64 

1.65 1 

1.66 

1.64 1 

1.65 

.03 

10 : 

1,65 : 

1.67 i 

1.72 

1.70 

1,72 

,07 

Average . , 

1.490 

1.485 

1.499 

1,488 

: 

1.501 

,054 

Curd 

1 






1 

1.43 

1.45 

1,40 

1.44 

1.40 

-05 

2 

-82 

.82 ' 

.86 

,83 

,85 

.04 

3 

.92 

i .91 

! .03 

.89 

,90 

-04 

4 

1.08 

1.11 

1.09 1 

1,10 

1.11 

-03 

5 

.78 

.78 

.80 

,79 

.78 

-02 

0 

,68 

.71 

.70 

.72 

-70 

.04 

7 

.75 

,78 

,79 

.77 

.74 

.05 

8 

.85 

.82 

.83 

.84 

.85 

.03 

9 

,94* 

: .07 

.05 

,93 

-95 

*04 

10 

l.Il 

1 1.13 

1,12 

1,00. 

1.10 

*04 


,036 

.948 

.947 

,940 ■ 

.038 

.OSS 


It appears from the Table that variations of .02 per cent, moisture and 0.1 
per cent, salt may occur within a clnirn of well-worked butter, Tiiese are 
local variations and do not seem to be associated with any particular part of 
the churn. ^ 

To avoid having any of the butter exceeding the maximiiin legal limit 
for moistures it seems advisable not to attempt to adjust the water content 
above 15.8 per cent. 

CGUposition of packed butter. 

Considerable losses of ■moisturej varying from ,44* to 1,18 per cent., accord- 
ing to the season of the year, have been found to occur in the packing of 
butter containing loose moisture, by Hunziker, Mills and Spitzer (9). Losses 
in packing, averaging 1 per cent, have been reported by Lee, Hepburn 
and Barnhart (8). 

To check any losses which might occur in the packing of well- worked butter, 
single samples were taken frona the third, eleventh, and nineteenth 56-lb. 
box of butter packed from the churnings given in Table 5, and tested for 
moisture. The average of these box samples was compared with the average 
moisture of the churn samples. Results are set out in Table 6. The moisture 
content of the last box packed from each churning is also given.. 


Table 0. 

Variation in Moisture Content of Packed Butter. 


Trial 

No. 

3rd 

Box 

11th 

Box 

lOtU 

Box 

Greatest 

Variation 

Box 

Average 

Churn 

Average 

Last 

Box 

1 

16.60 

16,55 

16.57 

.11 

16.59 

16.57 

16.52 

2 

15.46 

15.82 

15.47 

.15 

15.42 

15.40 

15.51 

8 

15.80 

15.82 . 

15.76 

.06 

15.79 

15.80 

15.81 

4 

15.61 

15.72 

15.77 

.16 

15.70 

15.08 

15.79 

S 

15.68 

15.86 

15.78 

,18 

15.77 

15.76 

i5,sa 

a 

15.46 ■ 

15.85 

15,44 ' 

.11 

15.42 

15.40 

15.76 


14.80 

14.84 

14.86 

.06 

14.88 

14.77 , 

14.87 

8 

15.75 ' 

m.82 

15.67 

.15 

15.75 

15.75 

15.85 

9 

15.62 

15.51 

15.64 

.15 

15.60 

15.58 

15.70 

10 

15.72 

15.91 

15.84 

i 

1 

.19 

15.82 

15.78 

15.90 

Average .. 

15.656 i 

1 

1 

15.670 

1 

i 

15.682 

.1S2 

15.669 

13.649 

15.759 


It is^ apparent that no loss in moisture content occurs during the packing 
of well-worked butter which has no loose moisture. The variations in moisture 
between samples taken from different boxes of butter are of approximately 
the same amount as the variations between samples taken from different 
portions of the churh; When allowance is made for this variation, it is evident 
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ilaat a single sample from a churn of “i^’orked butter ^’ill give tlie moisture 
percentage to be expected in any box cf the packed butter, with sufficient 
accuracy. 

The last box of butter taken from a chum tends to have the highest 
moisture content. This is due to the j»ractice of giving the churn a few extra 
Tevoliitions in working gear when most of the butter has been reixioved 
in order to gather the remainder of the butter in front of the rollers and 
thus facilitate its removal. If loose moisture is present in the chum at this 
stage, it is liable to be worked into the butter, as in Trial No. 6, above. 
With butter having a high moisture content, this may result in the last box 
or two of butter from the chum exceeding the legal limit. 

FACTOES AFFECTING THE PERCENTAGE WATER, SALT AM) 

CURD IN BUTTER., 

IFafer. 

Under normal creamery conditions, the percentage water in the finished 
butter is mainly determined by the skill of the buttermaker. The «« added- 
water” method has, however, the following advantages over the ‘Svorked-m- 
w^ater” method : the butter at the half-worked stage is more uniform, and 
its moisture content may therefore be more accurately determined ; also, 
the amount of loose water remaining in the butter at the half-worked stage 
is less, and as this can only be allowed for, there is less scope for error in its 
■estimation. 

It is thus possible to strike the final moisture figure more accurately in 
the ‘"added- water” method than in the “worked-in- water” method. Trout 
and Jensen (lo), using the «added-water” method, claim to have obtained 
a moisture content of butter within .01 per cent, of the desired figure. . 

To ascertain the accuracy of moisture control which might be expected in 
practice, ten trials in each method for the desired figure of 15.5 per cent, 
moisture were made. Results are set out in Table 7, the difierencewS between 
the desired figure and the figures obtained being given. 


Table 7. 

Accuracy of Moisture Control 






29 


Ilesiilts show tliat more accurate moisture control may he obtained in the 
added“V/ater” method. 


Salt 

It is well recognised that the percentage salt in butter depends on the per* 
centage salt added to the clitinu Eckles, Keithley and Combs (14) give 
lbs,, EcMes, Combs and Macy (15) give approximately 3,75 lbs,, and 
Huiiziker (lb) gives 3.25 lbs. as the weight of salt per 100 lbs. fat that should 
be added to give 2.5 per cent, salt in butter, but they make no relereiiee to- 
the size of grain churned. 


The loss of some of the added salt is due to its solution in the water which 
drains from a churn during working. It is logical to expect that the more 
water there is in a- churn at the start of working, the^more water that must 
be drained during working and the greater will be the loss of salt. Hunziker, 
Mills and Spitzer (9), and Otte (16) ha%^e shown that the moisture held by 
butter granules after draining depends on their size, and that the smaller- 
the granules the more water is held. 


The following experiments show the influence of the size of butter-grain 
churned on the proportion of the added salt going into the finished butter.. 
Sweet cream on churning gives somewhat irregular rather than rounded 
aggregates of butter. Aggregates averaging 1-2 mm. in diameter were con- 
sidered to be a small grain, aggregates averaging 3-4 mm. a medium grain, 
and aggregates averaging 5-8 mm. a large grain. In the trials, full-scale* 
churnings of sw^eefc cream were churned to different sizes of grain. The wash- 
water was drained in each case to the same extent judging by flow from; 
the tap. The dry salt was then scattered evenly on top of the butter grains, 
and the butter was worked by the ^hvorked-in- water” method. (Results, 
are not given for the “added-water” method as it was not possible to collect 
the water draining from the churn during working). 


Tlie loose water in the churn at the half-worked* stage was drawn off,.' 
weighed and tested "for salt content. The, small amount of salt remaining in 
the chum after removal of the butter was calculated from the salt test of 
hot rinse-water. The amount of salt lost in these two ways, added to the salt 
found in butter, was used as a check on the recovery of salt, and corresponded 
within 1 ’per cent, on the weight of salt added. Results are given in Table 8. 
The salt added is expressed as a percentage on the weight of butter made. 
As the weight of butter made varied from 1,200 to 1,500 lbs., the weight 
of water drained, at the half-worked^ stage was also expressed as a percentage 
on the butter made, to form a better basis of comparison. 



Table 8, 

Influence of Size of Grain Churned on Salt Incorporation in Butter. 


Percentage \ Percentage I Percentage Drain-water as 


Grain ' 

Sait 

Salt 

of added 

a pereefitage on 

Size j 

added 

in Butter 

Salt lost 

Biitter-weigiii 

Small 

2.051 

1.075 

47.6 

7.7 

Medium 

2.067 

1.S05 

36.9 

5,2 

Large i . 

2.116 

i.835 

13.3 

1.3 

Small 

! 2.496 

1 

" 

1 3.200 

51.9 

8.0 

Medium 

; 2,503 

’ 1 .-tso 

; 42.9 

i 5.9 

I^arge 

* 2.500 

i 

' 1 .750 

SO.O 

1 4.3 

i 

Small 

! 

i 2,896 

' i.;!S0 

’ 54 . 1 

t 

1 11.2 

Medium 

i 2.892 

, 3.675 

I 

1 12.1 

j 6.8 

Large 

i 3,029 

i 

i 2.210 

, 27,0 

j 3.6 


Since the water percentages of the worked * butters were approximately 
the same, the figures in the last column for winter drained off during working, 
confirm that when the wash-water is drained of! to the same extent, the amount 
of water which is left in the churn depends on the size of grain. The figures in 
the second-last column show that the greater this amount of water, the greater 
the percentage of added salt ’which is lost. The amount of salt incorporated 
in butter depends, therefore, on the size of the butter grains, as well as on 
the amount of salt added. 


Curd. 

Considerable variation is shown in the figures for curd eonient of butter. 
Average curd contents for American creamery butters of .9 per cent, for 
547 samples have been reported by Lee and Barlinart (17) ; of 1.18 for 695 
samples by Thompson, Shaw and Norton (18); of .SS for 2051 samples by 
Eckles, Keithley and Combs {14} ; and of .777 for 50 samples by Bird and 
Breazeale (8). Himziker (I.c.) states that under normal conditions of operation, 
the curd content averages ,7 to .8 per cent. Valentine (19) takes .75 per cent. 
^s,the average curd content of N.Z, creamery butter, and Arup and Van 
’Gilmour {2§) have given figures averaging about *31 per cent, for Irish 
'creamery butter. , ^ 


Churmi, ' 

'■^presence' of durd in thoroughly washed sweet cream butter is due 






to the iocliision of serum in the butter grains. The larger the grains, the m©re 
serunii that is enclosed in them. 

The following experiments show the influence of tlie size of butter grains 
on the curd content of sweet cream butter. In each trial, three 2-gallon 
batches of the same cream were churned in 6-gallon riiechanicaliy operated 
combined churns^ and a small, medium and large-sized butter grain obtained. 
'Each lot was w’-ashed until all traces of free buttermilk were remoYed,' and 
was then worked in the churn in a uniform manner. The butters obtained 
were tested for curd. Results are given in Table 9. 


Table 9. 

iiiiiienee of Size of Grain Churned on Curd Content of Sweet-Cream* Butter. 


Trial 

Size of Grain 

No. 





Small 

Medium 

Large 

1 

.iJ 

,54 

.87 

2 

.70 

. .88 

1.04 

S 

.89 

.49 

.08 

4 

.50 

.01 

,88 

5 

.57 

.65 

1.04 

0 

.50 

.74 

.99 

? » . 

.58 

.76 

1.16 

8 

.42 

.08 

.86 

9 

.48 

.65 

.91 

10 

.48 

.69 

.88 

Average 

.493 

.659 

,921 


It is evident that the curd content of butter is directly influenced by the 
saze of grain obtained. 


The size of grain to which butter is chunied would consequently affect the 
over-run obtained in butter-making, since, with the water, and salt percent- 
age kept at constant level, every .1 per cent, of additional curd retained 
wotiM reduce the fat, content of the, butter by the same figure and increase 
tim over-ran by about .14 ‘per cent* Cafeulated on the basis of the figures 
giTCii in Table 9, the over-run obtained from butter churned to a large grain 
would be .about J per cent* higher than that obtained from butter churned 
to a small grain, * ’ ' 
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In large cbiimlngs the times of run-off of both buttermilk and wash-water 
were shortened from 25 minutes in the case of small-grain butters to 7 minutes 
in* the case of large-grain butters. 

Solids-Not-Fat in Serum. 

Since the curd content of butter is influenced by the amount of serum 
trapped in the grains^ it is logical to expect that the curd content of butter 
will also be influenced by the amounts of soMds-not-fat in the serum. 

In each of the following trials, a rich cream was standardised with fe 
own separated milk and w'ater to give five creams each of 20 per cent, fat^ 
but with serums of approximately 8, 6, 7, 8 and 9 per cent. S.N.F. contents. 
Three tests of each of these creams were made, 100 ml. .being churned in 
each test in an electrically driven shaker to a medium grain. ¥ery close 
control of the size of grain was possible. The grain obtained in each test 
was washed free of all traces of buttermilk, drained and uniformly worked 
. and the butter obtained was tested for curd. The average curd figure for these 
butters from each of the creams was then made out. Results are given in 
Table 10, each figure thus representing the average of three tests. 

Table 10. 

Influence of S.N.F. in Serum on Curd of Butter. 


Percentage S.N.F. in Semm 


No. 

3 

« 1 

7 

8 

9 

1 

.35 

1 

i 

.46 j 

.52 

.57 

.64 

2 

.23 

1 

.40 1 

.55 

.62 

.75 

3 

.23 

.48 j 

.59 

.63 

.75 

4 ' ..i 

.33 

i 

,48 : 

.58 1 

.68 ! 

.82 

5 

.22 

1 

1 i 

.47 

.57 1 

i 

I .04 

.76 

■ 

Average ..j 

.280 ! 

I 

1 i 

.458 1 

f 

! 

.562 1 

.632 1 

! 

,744 


It is evident that the curd content of butter is directly inllixenced by the 
percentage S.N.F. in the serum of the cream. 


The dilution of cream by rinse-water from equipment is thus a definite 
factor in creamery operations in reducing over-run. 

Washing of Butter ^Graim. 

- ’In creamery practice the butter p-ains are washed once in a volume of 
water equal to the amount of buttermilk drawn off. The following trials 
to determine how the method of washing the butter grains 
content of butter. 




In each trial four two-galloii batches of the same cream were churned 
under uniform conditions in six-gallon inechanicaily operated combined 
chums to the same size of grain ; and later worked in a iiniXoriTi manner. The 
draining and washing of the four churnings were varied as follows* In one 
churning in each triah the conditions of bad draining were obtained by draining 
to the normal extent and then returning 10 per cent, of the buttermilk to 
the chum, the %Yash-water being then added* Another churning in each trial 
was washed once, and another washed twice. In the other churning, break- 
water to the extent of one-third of the volume of cream was added, as soon 
as butter grains formed, and churning was then continued until the grains 
reached the desired size, when the buttermilk was drawn off and the grains 
washed once* All the butters obtained were tested for curd content and 
results are given in Table 2. 


Table 11* 


Influence of Washing of Butter Grains on Curd Content of Butter* 


Trift! 

No* 

' 

Size of 
Grain 


Treati 

nent 

Badly 

Brained 

Washed 

Once 

Washed 

Tmce 

Breakwater 
and Washed 
Once 

1 

Small 

.85 


.52 

.30 

2 

ff 

.75 

.62 

.50 

.28 

8 


.74 

.54 

.48 

.28 

4 


.74 

.57 

,45 

.29 

5 

■ 


.72 

.50 

.40 

.26 

Average . . 

.. 

.760 

,584 

B 

.282 

6 

Medium 

.94 

.86 

.74 

.41 


>» 

1.07 

.96 

.88 

.56 

« 

fi 1 

.92 ‘ 

.90 

.78 

.46 

9 

»•» 

.97 1 

.83 

.77 

.58 

10 

it 

.86 j 

.75 

.67 

,44 

Average . * 


B 

' .860 

.708 


mill, inrir ir, i mn i mi l i..,Ji „ 

tl 

Large ; 

1.25 

1.23 

a. 16 

.71 

12 

»» j 

1.42 

1.32 

1.27 

.76 

13 

! 

1.30 

1 1.21 

1*18 

,02 

14 

tf i 

I.IB 

1 1.15 

1.12 

,66 

15 

1 

If j 

1.06 

1 .97 

.91 


Average 

i 

1.242 


1.128 

; .616 

! 



















Results show that the curd eon tent of butter is c.llected by the completeness' 
of removal cf the buttermilk and by the extent of the wasMng’ of the butter 
grains. It is apparent, however, that the larger the butter grain the less it is 
affected by the w’ashing. The addition of breaiOTater cuts down very con- 
siderabiy the curd content of all butters irrespective of the size of grain. 

Score of Buiier and Curd Content, 

Different opinions have been expressed regarding the effect of the curd 
content on the score of butter. 

Amp and Van Gilmoiir (20) noted that it is possible to find butters with high 
curd percentages which keep but that in general, butters with high 
do not keep as wtII as those w'ith low curd percentages. In their investigations, 
how^ever, the highest curd percentages in the trials w'ere only about .5 per 
cent. They also noted that butters with the higher curd content scored 
higher when fresh but sliow’ed a greater fall in six month’s storage. Wyant (21) 
also working with butters of a low range of curd contents, considered that 
curd content did not affect the score of butter, but that the keeping quality 
of w^ashed butter was somewiiat better than that of unwnshed butter, Jensen 
(22) found that it wns possible to increase the curd content of butter from 
3 to 1.5 per cent, without affecting keeping quality. Results of the Danish 
Experimental Station (23) and (24) using stainless steel churns and special 
working conditions indicated that butter had the better quality when not 
w^ashed at alL Commenting on these results, Hunziker(l d.) observed that they 
had a background of minimum bacterial contamination, and of separation of 
bacteria from food supply by the emulsification of the moisture present to 
an exceedingly small size of droplets, as well as other factors. 

In the following experiments, large churnings of properly pasteurised 
creams in good condition were made. In each trial, butter was removed 
from the churn at different stages of the grain growth, so as to obtain small, 
medium and large grains from the same churning. The grains w^ere w^ashed 
free of all traces of buttermilk and were then w'orked as uniformly as possible, 
until close-textured butter with no loose moisture w'as obtained. It was 
noticeable at this stage that the larger grain butters had a distinctly finer 
flavour and aroma than the smaller grain butters. Batches of butters thus 
obtained were |teld at particular temperatures for suitable periods and were 
then scot^d fo/Mavoiir and aroma and tested for curd content, !^ 5 esults are 
given in Table 12, The maximum possible score for flavour and aroma was 60. 
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Tabls 


Influence of Cmd Content of Butter on Score «fter Storage* 


CoudiiioBs 

of 

Storage 

Trial 

No. 

t 

Small Grain i Medium Grain 

Large 

Grain 

% Curd 

Score 1% Curd 

Score 

% Curd 

Score 

Temp, of lioMlBg. .45°“50®F. 

J 

.34 

54 

,42 

1 

54 

,47 

54 


2 

.35 

53 

Of’f 


.53 

54 


3 

.40 

54 

,64 


,64 I 

55 


4 

.4S 

5G 

,63 

50 

.65 

57 


5 

.41 

52 

,48 

52 

.51 

53.5 


6 

.47 

56 

.64 

66 

.€8 

57 

Time of holding. .T-C weeks 

7 

.42 

55 

.53 

55 

.65 

50 


8 

.57 

53 

.63 

53 


54 


9 

,45 

53 

.57 

54.5 

,70 

54 


10 

.49 

54 

.60 

55 

.60 

55 

Average 


.442 

54.00 

.541 

64.25 

.621 

54.95 

Temp, of holding. ,55“60®F, 

31 

.38 

55 

.60 

56 

.78 

65 

12 

.41 

54 

.05 

55 

.88 

56 

Time of holding . ,6-S weeks 

IS 

.35 

54 

.58 

54 

.84 

55 

14 

.33 

56 

.64 

60 

.81 

56 


15 

.40 

54 

.66 

53 

.97 

54 


16 ; 

.37 

55 

.66 

55 

.74 

55.5 


17 

.28 

56 

.46 

56 

.62 

56 


18 

.36 

55 

.57 

56 

.93 

57 


10 

.30 

55 

.61 

54 

,75 

54,5 


20 

,30 

50 

.60 

56 

.93 

57 

Average . 


.357 

53.00 

.589 

65.10 

■ 82>3i 

55.60 

Temp, of holding. .6S'’-70°F. 

21 

.41 

55.5 

.65 

55.5 

.92 

55.5 

22 

.35 

55 

.52 

55 

.62 

55 

Time of holding . . 3-4 -weeks 

2S 

.38 

52 

.50 

32 

.71 

54 

24 

.34 

54 

.43 

54 

.60 

53 


25 

.33 

57 

.55 

57 

.81 

57 


26 

.38 

57 

.61 

57 

.85 

57 


27 

.31 

56 

,50 

66 

.69 

55.5 


28 

,43 

55 

,59 

55 

.87 

55.5 


20 

.32 

66 

,62 

55 

.78 

56 

, 

SO 

.42 

56 

,66 

57 

.93 

56 

Average 


.367 

55.35 

.663 

55.35 

.778 

55.43 


The above results indicate that large grain bnttere with a high curd content 
scored better for flavour and aroma after holding than small grain butters 
with a lower curd content* There appears to be a tendency for the difference 
in score to become less as the holding temperature of the butter is increased* 

To determine the influence of curd content on the flavour and aroma 
of cold-stored butter^ the following experiments were carried out* Thirty- 
large-scale churnings of properly pasteurised creams in good condition were 
made, giving on an average about l,4f00 lbs. of butter each. Ten smalhgrain, 
ten medium-grain, and ten large-grain butters were selected. Ml other 






36 


experimental conditions were uniform and the butters obtained were ciose- 
textured with no loose moisture. It again noticeable that when freshly 
churned, the larger-graiii butters had a distinctly finer flavour and aroma 
than the smaller-grain butters. All lots of butter were cold-stored for twenty 
to twenty-three weeks at 

Wlien the butter was taken out of cold store it was thawed out in the 
packages for about three days and then made up in lb, bricks for sale, On^ 
pound was taken from each ehuming and held at laboratory temperature 
for two weelis and then scored for flavour and aroma. The holding period 
in the laboratory would represent the iiiaximum time the butter would likely 
be held after leaving the creamery and before being consumed. The laboratory 
temperature was, perhaps, higher than the temperature at which butter 
is usualy held, even in the household, and this would explam why the scores 
given arc low'. Results are set out in Table IB. 


Table IB. 

Influence of Curd Content on Score of Cold-Stored Butter. 



SmaE-Crain 

Medium-Grain 

, Large-Grain 

^ % Curd 1 

Score 1 

%Curd 1 

Score 

%Curd 

Score 



55. S 

.86 

55 

.95 

i 

56 


.67 

^ 57 

.78 

56 

.04 

57 


.€S * 

56 

.77 

. 57 < 

.03 

56 


.54 

54 

.76 

55 

.06 

55 


,58 

56 : 

.78 : 

58,5 

.08 

57 


.62 

55 

.85 

55,5 ■ 

.02 

55,5 


.60 

56 ’ 

.70 

57 

1.12 

56 


.54 

56 

.75 

56 

,00 

66 


.45 

54 

.72 

55 

1,01 

55,6 


.68 

i 

54 

.75 

56 

1.00 

m 

Average 

.501 j 

55 . S 5 ; 

,759 

55.6 1 

i 

.98 1 

56,0 


These results indicate that large-grain butters with high curd content’ 
wil have a better flavour and aroma after long-term cold storage than smal- 
grain butters with lower curd content. 

It must be again emphasised, however, that all the results obtained in tMs 
;;tection were obtained m butters made from properly pasteurised creams in 
^fe0d'c«dilaoin 




SUMMARY. 


1, In the comnierciai testing of butter for moisture content^ no special 
preparation of samples before testing is necessary in the case of weS- 
worked butter. 


2. When butter is sampled and tested at the '"haM'-worked'* stage as a 
guide to the control of moisture content, the less loose moistiire in the 
butter at that stage the more reliable the test and the closer the control 
that can be exercised over the final moisture content. 


A quick method for taking a representative sample of ‘^‘half-worked” 
butter is indicated. 


4. The limits of variation in moisture and salt content in any churn 
of well-worked butter were found to be about 0.2 and 0.1 per cent, 
respectively. 

5. When butter has its moisture well incorporated there is no loss of 
moisture during packing. 

6. The ‘‘added-ivater” method of controlling the moisture content of 
butter was found more accurate than the ‘Svorked-in-water” method. 


7. The size of the butter grains at salting was found to be an important 
factor in determining the proportion of the added salt that is retained 
in the butter. Large butter grains have good retention capacity and 
small butter grains poor retention capacity. 


S. Irrespective of the extent of washing and draining, tixe size of the 
butter grains is an important factor regulating the amount of curd 
retained in butter, as is also the percentage of solids-not-fat in the 
serum of the cream. 


It has been found that large-grain butter, made from cream that had 
been properly pasteurised, is usually better in flavour and aroma after 
a period of storage than smaU-grain butter, notwithstanding the higher 
curd content of the former. 
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TREES ON THE FARM. 


By 

H. M. FitzPatsici-c, 

Well-placed trees of the right kinds are an addition to any farm. They 
'enhance its appearance, they provide shelter irona wind and driviDg rain 
and produce welcome fuel for the house and timber for many farm purposes 
when the time arrives for thinning or for felling those which have grown too large 
for their positions. Farmers have a prejudice against old spreading trees. 
This objection is sound as such trees impede fillage operations with their 
far-flung roots and damage grass and crops by excessive shading, and” their 
felling is often desirable in the interests of agriculture. It is equally desirable^ 
however, to plant anew if the farm is to be saved a bleak and desolate aspect 
and an important part of its productive capacity retained. Young trees 
occupy little room. Their roots and branches present no problem and until 
they reach maturity in years to come there is no objection to them, but on 
the other hand they benefit the farm in many ways. 


KINDS OF TREES SUITED TO IRISH CONDITIONS. 

Conifers, The Irish planter is lucky in having a long list of trees to choose 
from. The Scots Pine Is a favourite amongst the conifers. It grows well on most 
soils of a dry nature provided the situation is not fully exposed to constant 
wind. The timber, the popular Red Deal, is one of the best for all construction 
work. The Austrian and Corsican Pines produce soft, coarse-grained and knotty 
wood but they are valuable shelter trees and make good wind breaks on the 
bleakest sites with a fairly fertile and dry soil. The Corsican does not take 
kindly to moving and even 'when planting is done with special care losses 
are usual. This weakness is shared by Pinus Insignis, a fast-gro%vmg Califomidn 
Pine w^ich is an excellent shelter tree but a poor timber producer. A pair of 
hardy pines, fitted for the worst soils and situations are Pmus mnioria 
from America and the European Mountain Pine, They will thrive where no 
other tree can exist and, considering everytMng, will grow into useful poles. 
Another branch of the conifer tribe of interest to farmers is the Spruce, of 
which the Sitka and Norw^ay Spruces are the most outstanding. The American 
Sitka is the faster grower and better wind resister but the Norway is hardier 
in low-lying damp places where grbund frost tends to lie. They both need 
plenty of moisture, but not stagnant water, and given that, are not particular 
whether the soil is a heavy clay or a shallow peat. The w'dl-known White 
Deal is the wood of spruce and it is good for floors and partitions and many 
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oilier indoor uses. The outstanding disability of these trees is tbeir shaiiow 
system of roots which leaves them liable to wind-throw in heavy gales^ the 
Norway being, perhaps, worse in this respect than the Sitka. Another valuable 
conifer is the Larch. The European species needs a fresh and fertile soi^ to 
grow to its full size but even in a poor place it will make a sizeable tree and 
be useful for rails and fence posts in little more than a dozen years. The 
Japanese species is less fastidious about soil and stands wind better, but has 
a softer and less durable timber. Other conifers which may be considered 
are Douglas Fir, Silver Fir, Cypress and Thuja. The Californian Cypress, 
Cupressm maemcarpa^ is popular everywhere as a hedge plant and shelter 
tree. Once established it grows quickly and furnishes a good screen in a few 
years. The Lav/son Cypress and the closely related Thuja plicata are also 
excellent shelter trees and do w^ell on soils ranging from moist peat to dry 
limy gravel. Douglas Fir is a more rapid grower than the Silver Fir but it 
needs a deep lime-free soil, somewhat diy, and a situation sheltered from wind, 
so that it is ruled out for many parts of the country and the planter must 
turn to the Silvers, either the European or the American, if he wishes to plant 
firs, 

Bmadlmves. Unlike the conifers of which the larch is the only common 
deciduous one, the broadleaved trees nearly all shed their leaves in autumn. 
Three exceptions are the Tree Holly, tlie slow'-growniig lie or Holm Oak 
and the Australian Eucalyptus. The Common Oak, the Beech, the Ash. the 
Poplar and the Willow are met -with everywhere. The Oak needs a deep, 
heavy and rich soil, the Beech and the Ash thrive on fertile loam of a limy 
nature and the Poplar and Pfillow’ do best on fresh soils near running w^ater. 
All these species are suited lo farm planting if not permitted to grow too 
large. Ash, it is true, is not in favour with ploughmen because of its spreading 
surface roots, but w'heii the many uses of its wood, for handles, shafts, swings 
and wiieels and its virtues as a brightly blazing fuel, are remembered it can 
be forgi\Tii mucin Others, a.t home on the lighter soils, avc Birch, S}xamcre, 
Maple and Sweet Cheslnut, all handsome trees which lend variety to the 
landscape and produce timber in demand for many purposes. 


PLANTING FOR SIIELTSR. 


The comfort of a well-sheltered farmsteading is realized by alL Shelter 
means a warm home, wmrm byres and stables, agrccal^Ie conditions for winter 
^ard work and freedom from trying winds during threshings and ’when hand- 
ling hay and straw in stormy weather. Where at all possible every farm house 
>nd haggard should have substantial screens on the north, north-east and 
Western sides to ward off the coldest as well as the most constant winds. 
,’SteIter belts on the exposed margins of bleak fields are also very desirable 
vSli-'to^coiMort to men at work and a benefit to wintering cattle and sheeps 
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Windbreaks^ to be effective, shoidd be composed main!}' of evergreen 
species. It is better^ Iiowever^ that they should not consist entirely of such 
species. Besides varying the sombre aspect of a mass of dark evergreens^ 
deciduous trees such as oak, beech, sycamore and birch keep a wood healthy 
and lessen danger of overthrow by wind, 

A good plantation on dry ground 'fully exposed to wind might comprise 
Austrian, Corsican and Insignis Pines with Japanese Larch, Sycamore and 
Beech through them, On less windswept sites Scots Pine could be substituted 
for the Austrian and Corsican and Cupressus macrocarpa put in so that the 
screen might remain dense rclose to the ground when the lower branches 
of the pine die off. On good damp soils and on fully exposed situations Sitka 
Spruce is unexcelled in rapidity of growth and effectiveness as shelter. It is 
well to have other damp-loving trees such as oak and alder in groups here 
and there through it. For poor ground, either rocky or peaty, Pinus contorta 
and Mountain Pine should be the choice with a few clumps of Birch. Norw'-ay 
Spruce will do wtII on wet and Douglas Fir on dry soils as long as the prevailing 
winds do not blow* directly on the site. Oak and Alder in groups may be added 
to the Spruce and Japanese Larch either singly or in groups to the Douglas 
Fir plantations. Another good mixture is Lawson Cypress and Thuja plicaia 
on almost any soils and in fuUy exposed positions. 

The depth of shelter belts depends to a great extent on the amount of ground 
v/hicli can be spared to them. About six ro'ws 5 or G feet apart make a good 
belt, but two or tliree or even a single row of vigorous trees will give a siir- 
prising amoiinl of shelter. 


POINTING FOa TIMBER. 

A piece of cleared woodland or rough ground of little agricultural value 
can be turned to profitable accoiiiit when planted with species that will 
yield poles and timber for farm use. There can be no question that such 
planting is well worth while. A farmer with his own trees is in the happy 
position 'of being independent of costly purchased boards and posts every 
time he wants to make a gate or repair a fence. His home-produced wood 
is worth full retail price to him and -is on the spot when it is needed. The 
time from planting until first felling is not so great either. Well chosen and 
well planted stock will be yielding usable thinnings in fifteen years and 
thereafter thinnings can be made at interv^ais, cutting out trees encroaching 
on neighbours, and it is not long until poles large enough to saw into boards 
can be obtained. 

Profitable spehies for dry and sheltered ground Scots Pine and European 
Larch, 4 to 'B feet apart in mixture, with an occasional Beech, If the soil 
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is a dry peat, plant Scots Pine. On a fresb and fertile siope there is no 
more 3'eiiimieratiYe tree than European Larch by itself or with a small pro- 
portion of Scots Pine and Beech. Japanese Larch often gives good results 
on craggy land or on soils too sour tu suit the European species. Wet^ but not 
waterlogged ground, clayey or slightly peaty, wiii grow Sitka or Norway 
Spruce. If water tends to lie, shallow, open drains are a first necessity, and 
if the scdl is sour, sods cut from the drains may be laid out 5 feet apart, 
grasry side down and used as planting sites. Such ^"^niounds” should be 
firmly placed on the ground and should be 15 inches or so square and 9 inches 
thick. 

A well cared plantation can yield remarkable returns. A statute acre of 
Scots Pine may in fifty years produce close on 140 tons of timber. After the 
twenty "fifth year ajqiroximately 1 ton of timber can be cut each year as 
thinnings, and at the end of the fifty years there will be over 100 tons still 
on the ground. Larch gives good-sized poles in fifteen years and from then 
onwards twenty or thirty trees, weighing in all one to almost t^vo tons, can 
be thinned from an acre each year, leaving 150 tons still to be harvested at 
fifty years of age. The yield of Spruce under favourable conditions is even more 
striking. Norw^ay Spruce can give an annual increment of 6 tons per acre 
over fifty years, producing as much as 3 tons yearly in thinnings after twenty- 
five years growTh and having a standing crop of 225 tons at fifty years. 

It need not be stressed that this production of timber is a considerable 
asset to a farmer. Even a small plantation can keep him supplied with all 
his needs for fencing and building. The outlay on conversion into boards and 
scantlings is small as he uses his own men and horses for felling and haulage 
to the sawbeiicli during slack times. When w^ell growm and well seasoned, 
Ii'isli timber has no rival for strength and durability, and it is a paying proposi- 
tion for landowners, both large and small, to lay down some of their less useful 
land to this valuable crop. 


TREES FOR ORNAMENT. 

Ornamental planting may seem out of place on a farm, but there are few 
farms without spare corners about the yard or garden which, when bare, 
are an eyesore, but which could w^eli grow” a few flowering or brilliantly- 
foliaged trees. Such trees would brighten the surroundings in which the 
farmer and his family spend so much of their lives and would be appreciated 
at all seasons. Of ornamental trees, cherries must be placed first for the beauty 
“of their Howlers, the warm tints of their leaves in autumn and the grace of 
their branching. They like a good loam, dry and’ limy, but will do on 
' practically all soils. Some varieties of Cherry bloom in winter and spring, 
■^lien other flowers are scarce, and, one or two of the choice ones are worth 
'ipg in, a garden. Two may be mentioned, Pmnus subhiftella autumnalu^ 



which Howers between November ami March and Pruniis yedoensis, 
foilo^\’'s it into the month of April. Closely allied to Ihe Clierries are Lhe Alnionds 
and the pink-flowering Almond, Pninuh amygdnlm, idiieli blooms in March, is 
Oiic of the best. 

Less choice flowering trees are the Common Wild Cherry^ the Wild Crab 
Apple, the Hawthorn and the Horse Cliestnnt, both pink and white. For 
foliage there are the Copper Beech in all shades from light bronze to dark 
piixple, the silvery leaved lyiiitebeam and the stccl-grey Atlantic Cedar. 
Avenues and private roads can be made attractive hy the planting of standard 
Silver Birch, Lime, Lombardy Poplar or Mountain Ash along the verges or 
on the ditch. 


AGES AND SIZES OF PLANTING STOCK. 

About four years of age and t'welve inches to twenty-four inches in height 
are proper for young trees going into plantations or shelter belts. The essential 
condition is that they should be transplants^ having been moved once or 
twice to fresh ground during their years in the nursery and that they should 
have a good ball of fibrous roots and a stocky stem well furnished with living 
branches. Pines and Larches are better on the small side, Spruces may be up 
to twenty-four inches wdth safety. Other conifers and the broadleaves may 
exceed tw’^ciity-four inches, but generally speaking small plants of all sorts 
are best, provided they are kept free from encroaching weeds and grass during 
the first years. Single trees on lawns and in gardens, avenues and hedgerows 
are usually planted as standards when five or six feet high. They are specially 
treated in the nursery and correspondingly expensive but give quicker results 
and are more easily protected from injury than w^ould small plants in such 
positions. 


SEASON AND METHOD OF PLANTING. 

Planting can safely be done in most cases during open weather between 
November and March. Larch should he got in before the end of February 
and some poor transplanters such as Finns Insignis and Cupressus macroearpa 
do best if moved before^ root growth ceases in October, or after it starts in 
April. When the bales of trees arrive from the nursery they should be opened 
immediately and the plants heeled-in in shallow trenches with the soil well 
packed around the roots to exclude air and frost. Here they remain until the 
planting starts when they are brought out in small lots and promptly got 
into the ground before sun and wind have had time to dry out the roots. 
Preparation of the ground before planting need not be elaborate. Rank grass 
and briars should be cut and burned, but there is no need to interfere with 
shoots and suckers and other small trees or shrubs, neither is there reason 
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to grub lip o!d stumps. Surplus water should be rim off hj open drains and 
existing drains and ditches cleaned and when the soil is peaty or otherwise 
sour and retentive, inouiids may be made of the sods and soil dug out of the 
drains. Rocky patches can be improved by opening pits with a pick and 
filling up with a bucketful or so of good soil. For planting, open a pit large 
enough to take the roots without cramj^ing, gradually fill in the pulverised 
soil and firiii with the foot. During the filling move the tree up and down s 
few times to allow the soil to settle between the finer rootlets. It is most 
important not to set the tree too deeply. The correct depth is shovm by tlie 
soil mark where it stood in the nursery. 


PROTECTION OF YOUNG TREES. 

This is a problem on the average farm. Horses, cattle, sheep and goats have 
all a taste for succulent twigs and bark and will do severe damage uniess 
fenced off. A stout fence is needed, four feet high, constructed of posts and 
rails or posts and barbed and woven wire. An advlintage of hedge-row planting 
is that trees can sometimes be placed in amongst the thorns and out of 
reach of grazing animals. Single trees can be protected b}" a guard made with 
three or four corner posts and rails and barbed wire. If rabbits are mimerous 
a netting fence will be needed, the netting standing three feet above the 
ground with a six inch flap below, turned outwards along a shallow trench 
and held by sods. 


.APTER-CARE OF TREES. 

Daring the first fevf years all tall vegetation threatening to smother the 
trees should be cut ba.ck once or twice each summer. Broadleaves need a 
light pruning, cutting out double leaders and coarse side branches so that 
the trees may develop clean straight boles. Standards wdiich have been tied 
to si.akes to prevent swaging in the wind should have the ties examined 
occasionally in case they are cutting into the bark, Blaiiks caused by failures 
should be filled in the first and second wdneers with the same species, or with 
a different one if it is apparent that a raisLake has been niade in the selection 


THINNING OF BELTS AND PLANTATIONS. 

When the lower branches of the trees to a height of five or six 
feet have been suppressed it is time for the first thinning. First, the dead 
branches should be trimmed off neatly with a handsaw and all dead and dying 
trees cut down. Then, over-crow^ded patches should have a few of the poorer 
stems removed to let in light and air to the x^emainder. A sign of need for 
thinning is drawn up and weak swaying stems and a small crown of green 
branches. A healthy tree with sufficient growing space should have a stout 
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and steady stem and a crown of living branches reaching down oiie-tMrd of the 
total height of the tree. A safe rule is to thin little and often and never to make 
s big gap which may result in wind throw. Under-thinning leads to tali thin 
stems and poor health ; over-thinning results in coarse branchy trees of poor 
timber value and in a host of weeds and briars forming a dense undergrowth 
which checks tree growth and is a hindrance to work. Wei! thinned belts 
and plantation have vigorous sturdy trees with dense well developed crowns 
and a clean weed-free soil surface. 
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TRIALS OK THE RESEEDIKG OF PAS^ 
TURES AT THE DEPARTMENTS FARMS 

Considerable pTominence lias been given in agrieultmal literature in recent 
years to the advantages to be deiived from direct reseeding with grass seeds of 
poor and worn out pastures. The procedure generally recommended is tlie 
ploughing up of the ok! pasture in early siiring or in July or August, the prep^ 
aration of a fine seed bed and reseeding with a suitable mixture of grass and 
clover seeds together with an application of artificial manures, particularly 
phosphates, and lime where necessary. This system has been advised in circum- 
stances wiiere it was inconvenient or undesirable to put the land in question 
through a rotation of cropping and particularly has it been reconmiended 
for land of low fertility and on wdiich under normal conditions the growing 
of tillage crops would be of doubtful economy. 

With the object of comparing pastures obtained by direct reseeding with 
existing pastures, trials were carried out at the Department's Agricultural 
Schools at Athenry, Ballyhaise and Cionakilty during the seasons 1940 to 
1943 and the following is a brief report on these trials. 

ATHENRY CENTRE. 

A field of approximately nine acres with a southern aspect and which had 
been in pasture for dose on a century was divided into two plots. The soil 
varied from an alluvial clay along a river bank to a light sharp drift soil 
overlying limestone on a hill at the other end*. A plantation at the river end 
of each plot afforded shade for stock in hot weather. The pasture was of 
moderate quality and had been dressed in 1987 with 8 cwt. semsol per acre 
and for years had been grazed with mixed stock consisting mainly of cows 
and their calves and occasionally with sheep. 

The whole field w’-as grazed till i5th April, 1940, when one plot was shut 
up and the other ploughed for reseeding to a depth of about four inches* 
Subsequent preparation of this plot consisted of heavy rolling, discing and 
harrowing. Sowing of the seeds was unavoidably delayed till 14th May. The 
following seed mixture was sown at the rate of 88 Ib, per statute acre 


lb. 

Italian Rye Grass , . . . . . . . 10 

Perennial , . ... . . , . . . , , 16 

Cocksfoot . , . . . . , . . . 7 

, Timothy . . . . , . 4 

Rough-stalked Meadow Grass 1 

‘ Broad Red Clover 2 

; Late-fiowering Red Clover . . b . . . 2 

, A WM White, Clover .. 1 
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Semsoi was applied at the rate ox per statute acre to both plots at 

the time the seeds were being sown. The bi aird on the reseeded plot 'was good 
but growth w^as slow in June due to drought. Moist conditions in late June 
and early July brought on rapid growth and grazing commenced on 26th July. 
The plot was stocked wdth four bullocks and ten wethers. Four extra bullocks 
w^ere added on August 2iid and the plot supported tiiis stock until September. 

By early July the old pasture plot had reached such an advanced stage 
that it w^as considered better to cut it for bay and postpone commencing 
comparison of the grazing capacities of the two plots til! the following season. 
This plot, therefore, was mown on 5th and cocked on lith July, the yield of 
hay being 22 c-wt» per acre. 

Subsequently both plots w^ere grazed in common till 1st February, 1941, 
when they were closed up to allow the pasture to recover. During this autumn 
and winter period the herbage on the reseeded plot was more plentiful and 
fresher than on the old pasture plot. 


1941 SEASON 

From 1st February omrard, growth on the reseeded plot was very rapid 
and the grass was well advanced by 22nd April, on which date both plots' 
were restocked. Six 21-year^oid to 8-year-old bullocks were put to graze on 
the reseeded plot and four on the old pasture plot which at this date was 
less advanced. On 1st May two more bullocks w^ere added to the reseeded 
and one to the old pasture plot. 

Growth of grass on the reseeded plot was so vigorous up to end of June that 
as a result of the heavy stocking necessary” to keep it grazed a good deal of 
fouling of grass occurred and it was afterwards felt that it would have been 
better to have commenced grazing this plot about 10th April. 

The plots were grazed in three periods as follows : 

Period (1) 22nd April till 6th June. , 

Period (2) 16th June till 1st August. 

Period (B) 1st September till 17th Septimber. 

Diming the intervals between these periods the cattle were grazed on 
common pasture the same animals being returned to each plot at the beginning 
of each period* 

The cattle were weighed at the beginning and end of each grazing period.. 
The procedure at weighing was as follows : — ^The cattle were brought into 
the yard at- mid-day and weighed, fed a small allowance of hay oaly and 
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weighed the following day at aiid-day and the average of the two weigliings 
taken. In the following tables the number of cattie-grazing days given in 
each ciise is the total number of days grazed multiplied by the number of 
the particular type of cattle used. 

Table I gives the numbers of animals and average iniiiai and final live 
weights for each period on each plot. 


Tablk I. 

Number of Animals and Average Initial and Final Live Weights, 



Keseeded Plot 

Olc 

1 Pasture Plot 

Period 

Number 

of 

Bullocks 

Initial 

Live 

Weight 

Final 

Live 

Weight 

Number 

of 

Bullocks 

Initial 

Live 

Weight 

Final 

Live 

Weight 



c. qr. 2b. 

e. qr. 2b. 


c. qr. lb. 

c. qr. lb'. 

21 April — 6 June .. 

6 

6 a 15 

1 

4 

0 8 5 

1 




>8 2 IT 



ys 0 20 


#2 

7 0 21 

J 

n 

7 0 0 

/ 

IS June— 1 Aug, .. 

8 

9 0 19 

9 8 0 ■ 

5 

8 3 0 

9 2 3 

1-^17 September.. 

8 

9 3 17 

10 1 3 

5 

10 0 0 

10 1 s 


^Added 2nd May. 


The following are the niimber of cattie-grazing days and the total live 
weight increase per statute acre for each of the plots .* 


Reseeded Plot 
Old Pasture Plot 


CaMe-grazif^ 

Days 


Live Weight 
Increme 


215 5,8 cwt 

108 2,4 cwt. 


Five of the eight cattle on the reseeded pasture and three of the five on 
the old pasture were prime beef at XTth September, when the stock was 
removed from the plots. The remainder of the animals were in good to 
moderate condition. 

' ' While the. aim throughout the grazing season had been to graze both plots 
&e be^ advaatap Ihe receded plot at the end of the s^son was eaten 
wMie & leasonable amount of ke^on the old pasture plot. 
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Tlie following is the botanical compositioii of the two plots on 4th June, 
1941. 


PerenrAial Ryegrass 

QM Pasture 

Of 

JO 

2.7 

Eeseeded FM 

0/ 

/o 

S5.0 

Italian Ryegrass 

— 

1.3 

Cocksfoot 

_ 

87. 0 

Timothy 

— 

13.0 

Rough-s talked Meadow Grass 

— 

3.0 

Crested Dogstail 

14.0 

•— 

Red Fescue . « 

18.0 


Yorkshire Fog 

4.9 

— 

Sweet Verimi 

2.1 


Sheep’s Fescue 

9.9 

— 

Bent Grass , . 

8.5 

— 

Med Clover 

2.8 

$A 

Wild White Clover . . ' 

0.7 

2.6 

Plantain 

22,5 

, — 

Dandelion 

3.6 

_ 

Daisies 

15,0 


Cro'wfoot 

. . — 

1,2 


1942 SEASON, 

Buring the winter of 1941-42 and the spring of 1942 the plots were grazed 
in common with cattle and sheep at various times till about mid-April "when 
they were cleared to allow the grass to develop. During this period the stock 
had shown a decided preference for the reseeded plot due, no doubt, to its 
earlier growth and consequent superior palatability. As a result this plot 
Was eaten very bare and suffered rather severely from a prolonged drought 
in the early summer. 

On 25th May the reseeded plot, which was the more advanced, was stocked 
with six 2|-year-old bullocks and the old pasture plot with four bullocks of 
comparable quality. All the animals were weighed before being put out 
on the plots. 

At the end of three weeks the reseeded plot had become rather bare. 
Accordingly, on I5th June, the buHodks were weighed and those from the 
reseeded plot put to graze on the old 'pasture plot and nice verm. On 27th 
July they were re-weighed and again changed about. On 17th August the cal tie 
were removed off both plots which were closed up till the f nd of September. 
At the time the cattle were removed the reseeded plot was eaten bare and the 
old pasture plot, though not quite bare, was wel? grazed down* 


li 
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On ‘the 28 th September two further lots of four biiilocks each were put on 
the plots* On 12tli October they were alternated and on 26th October were 
fmally removed from the plots. 

Table II gives the average initial and final live weights of each lot for each 
period on each plot. 


Table II. 

Average Initial and Final Live Weights for each Period on each Plot. 


Period 

R 

escecled Plot 

Old 

Pasture PI 


Number 

oi‘ 

Bullocks 

initial 

Live 

rVeigbt 

Final 

Live 

eight 

Number 

of 

Bullocks 

Initial 

Live 

Weight 

Final 

Live 

Weight 


Firs! Lot 

e, qr. lb. 

c. qr. lb. 

First Lot 

c. qr. lb. 

c. qr. lb. 

25 May — 15 June 

6 

8 1 23 

9 0 18 

4 

8 I 24 

0 1 16 

15 June— 27 July 

4 

, 9 I 16 

9 3 25 

6 

9 0 IS - 

10 0 5 

27 July — 17 Aug. 

6 ! 

10 0 5 

10 0 16 

4 

9 3 25 

10 1 19 


Second Lot 



Second Lot 



28 Sept. —12 Oct. 

4 

10 3 25 

11 1 5 

4 

10 3 14 

11 0 25 

12 Oct.— 2C Oci. 

4 

11 0 25 

11 ' 0 4 

4 

11 1 5 

11 0 25 


The following are the number of cattle-grazing days and the live weight 
increase per statute acre for each plot during the season 1942 



Caiile-g7*azing 

Live Weight 


Dags 

Inmase 

Keseeded Plot 

133 

1.92 cwt. 

Old Pasture Plot 

106 

2.38 civt. 


When the cattle were finally removed from the plots was still a fair 
amount of keep on both. The sole on the old pasture plot v;as the more 
dense and it contained a considerable amount of moss and small weeds. 
The reseeded plot was still practically free from moss but weeds appeared to 
be establisliing themselves gradually. Cocksfoot was growing sti^ongly and 
bare patches were evident in the swrard. 


1948 SEASON. 


y; , ’ Both plots reiuained unstoeked over the winter and spring, and were 
condition for grazing early in May. The reseeded plot was the more 
and cocksfoot being particularly in evidence, 
however,; waa the^fciora dense and contained a fairly 
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high proportion of weeds such as plantain and moss. At this stage the re- 
seeded plot also contained a fair proportion of weeds and reversion became, 
more marked as the season advanced. 

On lOtli May two comparable lots, each consisting of four two-year-old 
bullocks, were put to graze on the plots and during the subsequent grazing 
season were alternated at three-weekly periods. At the end of May both plots 
appeared capable of carrying further stock and on 31st i^Iay one further 
bullock was added to each plot. 

Early in July the thistle cutter wms nm over both plots to cut thistles 
and flowering stems of grass. At this stage the si-vard on the old pasture plot 
was dense but short while on the reseeded plot there was a less dense but 
vigorous growdli of perennial ryegrass, cocksfoot and bent, wdiicli tended to run 
to seed. In order to prevent this and to graze the plot closely four extra biiiloeks 
were put on the plot on 2Gth July. When the animals vorre being weighed on 
23rd August it w^as found that they had put on vcij JiLtle freight for the 
period. Accordingly the four extra bullocks were removed and the mower 
run over the plot to cut flowering stems. The plot had noiv become very 
patchy, parts of it having been grazed severely, while other parts had been 
almost entirely avoided, the cocksfoot was sfci’ongly bunched and boot was 
imieli in evidence. 

During the course of the experiment one animal developed timber tongue 
and was removed from the experiment from 2nd till Otli August. Iminediateljr 
prior to 2nd August this animal had been on the reseeded plot and had lost 
consi(’erably in weight. A correction for this is made in the results. 

The experiment was concluded on 13th September. At this date both pfots 
had been severely grazed and required a rest. The sivard on the reseeded 
plot had become very open and contained a high proportion of such grasses 
.as bent, sheep’s fescue and crested dogstall as well as a substantial propoidion 
of such wmeds as plantain, daisies and crowfoot. The old pasture carried a 
much closer sward and while the less desirable grasses as w’-ell as a propoi'tion 
of weeds and moss were present its appearance was better than that of the 
reseeded plot. Later in the season when the plots were grazed in common, 
the cattle show'’ed a decided preference for the old pasture plot white the 
quality of the reseeded plot appeared to dctex’‘iox*ate rapidly. 

Table III gives the initial and hpal weight of the cattle (excluding the 
four animals added to the reseeded plot on 25th July) at the beginning and 
-end of each tliree- weekly grazing period on each plot. 

' ^ 
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Table III 

Initial and Final Average Live Weights for each Period on each Plot. 



Reseeded Plot 

Old Pasture Plot 

Period 

Nupiber 

of 

Bullocks 

Initial 

Live 

Weigiit 

Final 

Live 

Weiglit 

Kimiber 

of 

Bullocks 

Imliiil 

Live 

Weight 

Firiai 

Live 

Weight 



c, qr. ik. 

c. qr. lb. 


e. qr. lb. 

c. qr. ib. 

10 May 

4 

7 2 2G 

8 2 17 

4 

7 2 26 

8 3 27 

SI Blay — 21 Jime | 

5 

8 8 18 

9 1 24 

5 

8 2 14 

9 0 6 

21 Jime—lS July 

5 

9 0 6 ■ 

9 1 13 

6 

0 1 25 

9 3 0 

12 July— 2 Aug. 

5 

9 S 22 

9 3 22 

5 

9 1 13 

9 2 13 

2 Aug.’ — 2S Aug. 

5 

9 2 18 

9 2 27 

5 

9 3 0 

10 1 14 

23 Aug. — ISSepi. 

5 

10 I 19 

10 2 7 

5 

9 2 27 

10 0 11 


The four extra bullocks grazed on the reseeded plot from 26th July til! 
23rd August lost a total of 21 lb. for the period* 

The folowing are the number of cattle-grazing days and the live weight 
increase per statute acre for each plot. : 




Cattle-grazing 

hive Weight 



Days 

increase 

Reseeded Plot 

• « 

180 

2.59 cwt 

w Old Pasture Plot 

V * 

122 

2.97 cwt. 


Thus the reseeded plot provided a greater number of cattle-grazing days 
but a lesser live weight increase per acre than the old pasture plot. 

In each of the three seasons of the experiment the reseeded plot provided 
the greater number of grazing days but only in the first season did it give 
a higher live weight increase than the old pasture plot. 


BALLYHAISE CENTRE. 
1941 SEASON. 


A ten-acre pasture field, with a northerly aspect, never before under 
-tillage, of rather shalow stony loam on a retentive clay subsoil was divided 
iktp' two equal plots, one of which was ploughed to a depth of 4| inches 
’ ftdsiure of other farm work and a severe drought in April 

t^e seeds hill mid-May, 'ivlien rain fell The plot was seeded 




on 14th May with the following mixture at the rate of about 50 lb. per statute 
acre, the heavy seeding being to compensate for low germination of the 

rye grasses : 

lb. 

Perennial 'Rye Grass 

16 

Italian Rye Grass 

14 

Meadow Fescue , . 

4 

Cocksfoot . . 

6 

Timothy 

3 

Late Flowering Red Clover 

3 

Alsike Clover 

2 

White Clover 

1 

Wild White Clover 

1 


Each plot WES given a dressing of superphosphate at the rate of » cwt. 
per statute acre in April. 


The old pasture plot was stocked on 2Sth May with seventeen bullocks 
2 to 2|-years-old. On 16th June these were moved on to other pasture and 
returned to the plot on 29th July where they remained till 12th August. 
From 1st till 29th September the plot was stocked with nineteen heifers, 1 and 
l|«year-oIds, The reseeded plot was stocked on ISfch July with seventeen 
2 to 2|-yearS“old bullocks which were replaced on 16th August by twenty 
1 to il-year-old heifers. These latter scoured rather severely and the majority 
of them lost weight though they improved in appearance during the two 
weeks on the new pasture. This pasture was rested from 1st to 22nd Septem- 
ber when eighteen of the heifers were returned to it and grazed for a further 
fortnight. 

Table IV gives the average, initial and final live weights of the cattle for 
each period on each plot. 

Table IV. 


Number of Animals and Initial and Final Average Live Weights for each 

Period on each Plot. 


Period 

Reseedee 

t 'Plot 

r 

Number and Type 
of 

Animals 

Initial 1 

WeigM 




c qr. lb. 

c* qr. !b. 

15Jiay-29 July 

IT Bullocks ; 2-2i yr. old 

T 0 S 

T 1 11 

16 August-l September 

,21 Heifers; 1-1 J yr. old 

4 2 22 

4 S 20 

22 September-6 October 

18 do. do. 

6 0 28 

5' 1 10 


1 Old PASTimE Plot 


28 May— 16 June 

IT Bullocks — 2-2| yr. old i 

^ 0 11 

§ 2 5 

29 Jiily-12 August 

IT do. do. 

T ,1 11 

7 2 7 

1 September-22 September ' . * 

10 Heifers ; 1-1 i jt> old 

4 3 8 

5 0 10 
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The following are tlie number of cattle-grazing days and live weight 
increase per acre for each of the plots. 


Reseeded Plot * . 
Old Pasture Plot 


Caille-grazing 

'Bays 

2-2^''yei^r-olds 1-1 l-year-oMs 
48 118 

112 80 


Live Weight 
Increase 
cwt 
1,4 
S.20 


Although the young heifers actually lost weight during the first period 
on the reseeded plot and increased only by a few pounds per head during 
the second period^ they had improved considerably in condition as judged by 
the eye during both periods. 


Most of the grazing was obtained from the old plot early in the season and 
from the reseeded plot in the later part. Early summer drought adversely 
affected both plots. At the end of the grazing season both plots looked well 
and had a good sole of grass. 


1942 SEASON. 

There w^as a nice covering of grass on the reseeded plot at 20th Aprils 
on wdiich date the cattle were put to graze on it. The old pasture was more 
than XI fortnight behind it as the grass on it was Just fair on 2nd May. In the 
early part of the season the herbage on the hew pasture consisted mainly of 
ryegrass. Later, clovers and cocksfoot developed well. 

The plots were grazed alternately up till 19th May with one lot of cattle 
consisting of heifers and bullocks twelve to sixteen months old. Subsequently 
bullocks only, of the same age, were used and the plots grazed alternately 
till the end of the season. 

Grazing periods 1 and 2 on the reseeded plot were very dry vdiile period 8 
from Srd to ICth July was very wet. Period 4 %vas reasonably dry while 
period 5 was v'et. In wet spells the cattle on the reseeded plot scoured a 
good deal,' and as a result, lost considerably in w^eight during periods 3 and 5. 
Nevertheless at the end of each of these periods they had improved in appear- 
ance. Scouring was not severe at any time on the old pasture plot. 

Table V gives the initial and final average live weights of the cattle for 
each period on each plot. - 
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Table ¥, 

A¥erage Initial and Final Live Weights, Tj-pe and Age of Animals at Begifin- 

ing of Grazing Season. 



Heseeoj 

eo Plot 


Period 

Number and Type 
of 

Animals < 

Initial 

Live 

Weight 

P 

I 

w 

'inal 

Jve 

eight 




c. qr. !b. 

c. 

qr. lb. 

(1) 20 AprlI-2 May 

20 

12- 

bullocks and heifers ; 
-16 months 

1 3 3 15 

4 

1 12 

(S) 10 May-4 June 

22 

buiioeks ; 12-16 mtbs. 

4 0 15 

4 

1 9 

(8) 26Jime~10JuIy 


Do. do. i 

4 3 22 

4 

3 4 

(4) IS August~4 September 

21 

Do. do. 

5 1 21 

5 

2 4 

(5) 25 Septernber-2 October 

20 

Do, do. 

5 2 16 

5 

2 3 

! 


Ol3> Fastxjbe Plot 



(1) 2 May-1@ May .. 

18 

bullocks and heifers ; 
12-16 months 

4 1 17 

4 

1 23 

(2) 1 Juiie~15 June 

21 

buiioeks ; 12-10 mths. 

4 1 13 

4 

2 16 

(8) 16 Juiy-4 i-\iigust 

22 

Do. do. 

4 .3 4 

5 

0 21 

(4) 4 S8ptembcr~25 September . . 

21 

Do. do. 

5 3 0 

5 

2 17 


The following are the number of cattle-grazing days and the live weight 
increase per acre for each plot. 

Caitle-grazing Live Weight 
Days Inereme 

Reseeded Plot 291 2.16 ewt. 

Old Pasture Plot .. .. ' 291 .3*15 cwti 

The live weight increase shown above for the reseeded plot is the total 
increase less the decrease for periods 3 and 5. The increase during periods 
Ij, 2 and 4 amounted to 3.74 cwt.,per acre. 

During the season one bullock died and three developed red water. 

1943 'SEASON. 

Both plots were closed up from the end of previous season’s grazing trial* 
The reseeded plot was fit for grazing on 20th April,, a fortnight before the 
old pasture plot. In the herbage on the reseeded plot there was a considerable 
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drop ill the proportion of ryegrasses compared with the previous season, 
and clovers and cocksfoot did not develop as had been expected. Timotliy 
formed a very small proportion of the herbage. 

During the season the reseeded plot tended to become patchy and York- 
shire fog and bent grasses developed in patches where ryegrasses had become 
tMa, 

One lot of nineteen bullocks 12-16 months old at the beginning of the 
grazing season was grazed alternately on the plots, the length of the periods 
being decided by the growth of grass throughout the season. 

Table ¥I shows the duration of each period, the initial and final average 
weights for each period on each plot. 


Table VI, 


Duration of Periods and Initial and Final Average Live Weights of Nineteen 

Bullocks. 



Reseeded Plot 


Old Past 

ure Plot 

Period 

Initial 

Live 

Weight 

Final 

Live 

Weight 

Period 

Initial 

Live 

Weight 

wm 

(1) 20 AprE— 
a May. . 

c qr, lb. 

3 2 0 

c. qr. lb. 

3 1 23 

(J) SMay— 

1 June 

c. qr. lb. 

3 I 23 

c. qrJb. 

3 3 10 

(2) 1 Jime— 

26 June 

3 3 10 

4 0 14 

(2) 20 June— 

13 July 

4 0 14 

4 1 IS 

(3) 13 July-- 
4 August 

4 1 15 

4 2 1 ; 

(3) 4 August — 

23 August , . 

4 2 1 

4 3 1 

(4) 23 August — 

2 September . . 

4 3 1 i 

4 3 9 

(4) 2 September — 
18 September 

4 3!) 

4 3 IT 

(5) IS September — 
28 September 

4 3 17 

5 0 3 

(5) 28 September 

9 October . . 

5 0 8 

5 0 12 


The following are the number of cattle-grazing days and the net live weight 
increase per acre for each plot. 


Cuttle-grazing Net Live WeigM 


Reseeded Plot 



Days 

S04 

Increase 
2.18 cwt. 

- Old Pasture Plot . . 


<• « 

856 

8.M cwt. 


'AM, the cattle remained healthy during the season. 



Biiriiig period 1 on the reseeded pasture the cattle scoured a good deal 
and as a result showed a drop in weight at the end of the period despite which 
they were much improved in appearance. As in the previous seasons there was 
throughout the season a considerable amount of scouring among the cattle 
grazing on the reseeded pasture which in all probability depressed the live 
weight gain. The difference in both the live weight increase and the number 
of grazing days is^ however, significant. Apart from thiSy it w&b noticed 
that from the second period onward the cattle on the reseeded plot did a lot 
of selective grazing as a result of which the pasture became tufted and although 
grazed longer than w^as perhaps desirable the tufts ivere not eaten down. 
The old pasture was grazed much more evenly and the cattle appeared more 
contented while on it. 

The reseeded pasture deteriorated gradually during the season and at the 
end had become coarse and open and contained a considerable proportion 
of bent and Yorkshire fog. 

Over the three seasons the new pasture provided 713 grazing days of 
l~l|-year-old cattle and 48 grazing days of 2~2|-year-old cattle per acre^ 
the total live weight increase being 5,74 cwt, per acre. The corresponding 
figures for the old pasture plot are 721 grazing days of the older and 112 
grazing days of the 57'ounger type of animals and 10.29 cwt, live weight 
increase. For the reasons already mentioned, these figures, although indica* 
live, can scarcely be accepted as a fair representation of the relative V'alues 
of the plots. What is perhaps of more importance is that on appearance at 
the end of the third season the reseeded plot was not as good a pasture as the 
other plot. 


CLONAKILTY CENTRE. 

1941 Seasok, 

In 1941 a 10|”acre field, sloping slightly to the south, of light shallow soil 
on a subsoil of blue clay and gravel, which had been in pasture or meadow 
for forty years or more, was divided into two equal plots. The herbage on the 
field was .poor and consisted to a considerable extent of bent, fweet vernal, 
Yorkshire fog and crested dogstail grasses and patches of rushes. One plot 
was ploughed to a depth of 6 inches in April, heavily rolled, disced and dressed 
with 25 cwt, lime and 2 cwt superphosphate per statute acre. The other plot 
was thoroughly harrowed and rolled and given a similar dressing of lime and 
superphosphate. 

Four years previously the land had been given a moderate dressing of 
superphosphate and potash salts and was last under hay in 1938. 
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The foliowing seeds was sov?n ob the tilled plot on 1st May at ilie 


rate of 44 lb« per acre : 

lb. 

Perennial Rire Grass . . , , . . 14 

Italian, . . , . , , , . . . 4 

Cocksfoot . . . , . . . . , . 8 

Timothy . . . , . . , . , . 5 

Rongh-Stalkecl Meadow Grass * , , . 2 

Late-flowering Bed Clover , . . . 2 

Alsike Clover . . . . , . . . . 2 

Wild White Clover , . . . . . . . 1 


Broiiglit, subsequent to seeding^ delayed brairding. Early in JiinCj however^ 
there was a fairly unifom braird and by mid-July, ten weeks after sowing, 
the plot was lit to graze. 

The old pasture plot was well forward and was stocked on iOth June and 
gave steady growth during the season. The cattle used were from 1| to 2| 
years of age. 

The reseeded plot grew so rapidly from mid-July onward that much of the 
grass was being -wasted from trampling and thirty-six lambs w^ere added on 
22nd «]uly to the tifteeii head of cattle already on the pasture. The grazing 
of the thirty-six Iambs is calculated as equivalent to that of nine head of 
these cattle in reckoning the number of cattle-grazing days. 

The reseeded plot provided 191 cattle-grazing days per acre. 

The old pasture plot „ 170 „ „ „ 

The cattle on the reseeded plot scoured so severely during dull, moist 
weather in July and August that they show-ed a loss in weight. Weighings 
w^'ere not made subsequently. Grazing w^as stopped early in November and 
the plots closed up for the -winter. 

During the season W’-eeds, particularly redshank, tended to develop on the 
reseeded plot and the thistle cutter w^as used to clear them. 


1942 Season. 

The reseeded plot remained very green during the winter and growth -was 
earlier on it in spring than on the old pasture plot. The herbage on the 
reseeded plot consisted mainly of Perennial and Italian ryegrass. On 20-fch 
April t-welve yearling Lullocks were put to graze on the reseeded plot and 
eight on the old pasture plot. Subsequently, as the surface of the reseeded 
'plot became more firm heavier cattle were used, each plot being grazed with 
eight 2'^year-oH bullocks. 
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A period of severe drought occurred in June from which time onward the 
grass on the reseeded plot made poor growth and the cattle on this plot 
from mid-Aiignst onward lost considerably ki weight. From 25th May to 
17th August they had increased in weight by 1 .8 cwt. per head on the 
average. The colour of the plot changed^ the grass became wiry and little 
clover showed except where the grass had been eaten bare. 

Table VII gives the initial and final average live weight for each lot of 
bullocks on each plot. 

Table VII. 


Duration of Periods. Type of Cattle and Initial and Final Average Live 

Weights. 


Type of 

Cattle 

Period 

i 

Heseeded Plot 

Old Pasture Plot 

Initial 

Live 

Weight 

Final 
Live i 
Weight { 

Initial 
Live i 
Weight 

Final 

Live 

Weight 


* 

e. qr.Ib. 

e, qr.Ib. 



Yearling bullocks . . 

1 1 

j 20 April-25 May . . 

4 1 21 

4 3 2T 



2-year-old bullocks 

! 25 October 

6 2 18 

7 2 G 

IBB 



The following are the net live w^cight increases and the number of cattle- 
grazing days per acre for the two plots. 

Cattle-grazing Net Live 
Days Weight Increase 

licsecded Plot .. .. .. S20 2.92 cwt. 

Old Pasture Plot . . . . 292 3.45 cwt. 


1943 Season. 

The plots were- without stock during the winter and early spring. Growdh 
was again inucli earlier on the reseeded plot and eight bullocks, 2-2 |-y ears old, 
were put on to graze it on 2nd April. On the same date six similar bullocks 
were put on the old pasture plot. The bullocks were weighed and the lots 
interchanged on the plots, every six weeks approximately, extra animals 
being added or removed according to state of 'the pasturage. 

The reseeded plot had a rich green colour tlnroughout the season, the ■ 
principal grasses in it being ryegrasses, cocksfoot and timothy. A fair amount' 
of wild white clover was also in evidence and little bent grass or weeds 
developed- The herbage inclined to become patchy as the season advanced^ 
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Tlie old pastnre plot^ despite severe harrowing, contained mucli bent grass. 
It produced a close mat of herbage and when grazed bare the herbage lacked 
colour. Despite this, however, cattle put to graze the plots in eoroniori after 
the last grazing period in the trial was concluded showed a marked preference 
for the old pasture plot. This rather confirmed the observation made during 
the suiimier that when cattle were changed from the old pasture to the 
reseeded plot they were somewhat discontented for a few days, w^Mie those 
‘cliaiiged in the opposite direction settled down almost immediately. 

Table VIII gives the duration of each period, the number of bullocks and 
the average initial and final live weights for each plot and period. 


Table VIII. 

Average Initial and Final Ln^e Weights for Each Lot of Bullocks on Each 

Plot for Each Period. 


1 


Reseeded P 

iot 

Old Pasture PI 

ot 

Period 

j 

No. of 

1 Bullocks 

Initial 

1 Live 
Weiglit 

j Final 
Live 
Weight 

: No. of 
Bullocks 

Initial 

Live 

Weight 

Final 

Live 

Weight 

1 

I 

i 

c, qr. ib. 

c. qr. ib. 


c, qr. lb. 

c. qr. ib. 

2 Aprit-ld May , , 

1 ® 

7 0 27 

I 7 3 17 

6 

7 10 : 

8 0 1 

14 May“25 June . . 

6 

8 0 1 

8 2 14 

1 

8 

7 6 17 

8 2 25 

25 June-6 Aug. . . ^ 

5 i 

8 2 25 

1 

9 0 21 ; 

5 i 

8 3 6 

9 1 18 

6Aug.-17SepL .. 

1 

5 

9 1 18 

9 2 6 

7 

9 10 

9 2 22 

17 SepL-29 Oct. 

6 

9 6 1 

10 0 22 

5 

9 2 6 

10 1 22 


The following are the number of cattle-grazing days and the live weight 
increase per acre for each plot. 


Kesecded Plot 
OH Pasture Plot 


CaUle-grazing 

Days 

230 

230 


Lk^e fVeight 
Increase 
2.91 ewt. 
4.21 cwt. 


During the three seasons at Clonakilty the reseeded plot provided a total 
of 741 grazing days per acre as compared with 692 for the old pasture plot, 
y For the two final seasons of the trial the total live weight increase per acre 
; ,mm 5.SS 'cwt. for the' reseeded plot and 7.66 per cwt. for the old pasture |dot. 

ltidged';0n,&ppbaxanbe and on the preference shown by the stock the old 
1 ^ the_^ better at, the end of the three seasons grazing. - 
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BOTANICAL ANALYSIS. 

The botanical composition of the pasiares as indicated by analyses made in 
June and July, 1944, and shown in Table IX indicate that at Atheiiry the 
reseeded plot would appear to have reverted almost entirely to the old 
herbage, only a small proportion of cocksfoot and ’timothy having survived* 
At Ballyhaise and Cloiiakilty, on the other hand, perennial ryegrass con- 
timiecl to form a very large proportion of the herbage on the m\v pasture 
while. a small proportion of cocksfoot w^as found in this pasture at both 
centres. Apart from this predominance in the proportion of perennial ryegrass, 
the most outstanding feature shown by the analysis is the establishment of 
v/iki white clover and the small proportion of bent grass in the reseeded plot 
at the CJonakilty centre. 


Table IX. 


Botanical Composition of the Pastures at Each Centre, June-July, 1944. 


i 

I 

No. ’ 

Species 

Atuenry 

' 

Bmayhaise 

CnoNA 

KILTY 

Old 

Pasture 

New 

Pasture 

% 

Old 

Pasture 

% 

New 

Pasture 

0^ 

/O 

Old 

Pasture 

?*o 

New 

Pasture 

0/ 

/o 

I 

Perennial Rye Grass 


0.0 

5.8 

18 

40 

2.2 

40.0 

2 

Italian Rye Grass 



,8 


4 


2.0 

a 

Cocksfoot 



4.8 


2 


2,7 

4 

Timothy 



2.1 


.5 


.3 

5 

11 , S. Bieadow Grass 



,4 

4 

1 

30,5 

263 

6 

Crested Dogstail 


4.0 

4.1 

6 

1 

S 


7 

Meadow Foxtail 




12 

12 




Meadow Fescue 





.5 



0? 

' Yorkshire Fog 

♦ . 

12.9 

15.1 

2 

0 

133 

,3 

10 

Bent Grass 


7.8 

11.1 

8 


27.2 

1.7 

11 

Sweet Vernal , . 


5.5 

2.4 

4 

3 


4,4 

12 

Sheep’s Fescue 


27.0 

31.1 

, 




IS 

Eed Fescue 






83 

13 

14 

S.S. Meadow Grass 






1.3 


15 1 

. Soft Brome 







3 

16 1 

Red Clover 


1.5 

1.2 

2 

1 i 

L A 


If ^ 

Wild White Clover 


8.S 

7,8 

20 

15 


: Id. 1 

18 ' 

Crowfoot 


3.0 

2.2 

,0 

2 


i 

19 

Chiekweed 


“ .3 

.6 





20 

Self Heal 


3.5 

3.3 





21 

Yarrow 


1.3 

3 ' ^ 





22 

Hawkweed 


,8 

.1 





2S 

Ship’s Sorrel . . 


1.4 

.1 

10 

2 1 


I 

24 

Plantain , . • 


10,2 

13 

1 


A 


25 

Dandelion 


,4 

3 





26 

Daisy , . 


13 

'4,2 

0, 

3 i 



2f 

Quaking Grass 


■ A 






28 

Thistle ' 4 « 



,1 




3 

20 

Dock 







3' 

SO 

"Other Weeds . . 

1 



.3 


1 

! 

A ^ 

j 
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Saiafall, in inehes, at easb centra clnrlng tlie period of tlie trials was as 

!oI 1 o¥/s 

Atheney. 


Biontii 

1940 

1941 

1942 

IfMS 

January . . 

ins. 

2.S5 

i ins. 

2.03 

Ins. 

4.45 

ins. 

S^TO 

Fcbriiar^^ , , 

3.53 

: 3.62 

1.40 

2.39 

March 

4.09 

' 3.25 

I.9T 

0.06 

April 

0.09 

1 1.50 

2.20 

1.22 

May .. 

1 .eo 

! 1.79 

4.60 

S.47 

June 

2 . IT 

5 1.13 

^ ,25 

3.93 

July 

2 . ST 

! 2.86 i 

4.54 

2.81 

August 

#57 

3.7G 

4.24 

6 . 4S 

September 

1 2.54 . 

■ 1 .78 

3.10 

1 2.03 

October 

1 5.50 

4.02 

3.74 

j 5.01 

November 

i 0 . 07 

; 5.05 

1.05 

3.1i 

December . . 

j 4 . 00 

1 2 ..n 

4.28 

1 2.01 

Tot.-ils 

i 35.81 

! 8S.3‘2 

1 37.97 

1 40, S5 


Bally RAISE, 



Tiiontb 




1041 

1042 

1943 






ilis. 

ins. 

ins. 

Jaromry . . 




* • 

a.irs 

4.32 

5 . 5 !) 

F(*br«ary , . 




• * 

2.77 

3. 61 

1 . 05 

Wt^reli 





;i.o .5 

3.09 

2.11 

April 





1.61 

— 

1 . 55 

Myy 





2.01 

4.02 

3.16 

J iim 





1.04 

0.13 

3,66 

July 





! 2.10 * 

3.51 

2.S8 

xAiigust 




‘ '1 

i 3.57 i 

4.05 

6.30 

September 





1 1.05 I 

4.83 

2.72 

October 





4.86 

2.67 

3.59 

November 

. . » , 




4,47 

0.77 

3.07 

December . . 





j } .9.5 

6.58 

2. -1*8 

Totals 

1 30.04 

! sc. 07 

1 

ss-jR* 


Clonakiltyl 



5IontIi 

« 


lfM.1 

1042 

1043 





ins. 

ins. 

ins. 

Janiiary . . 


* « * i|> 


4.29 

4.73 

7.07 

February . . 




4.22 

0.87 

1.75 

March 

* . . * 



3. TO 

3.56 

1.05 

April 

0 * 

* • # # 

. . 

1.50 

1.95 

2.0'l 

May 

» . , « 

mm m • 


2,20 

4.72 

4.77 

June 

* • * - 

w * mm 


1.44 

0.51 

3.03 

July 

. . 



3.00 ! 

3.60 

^ 2.73 

August 

. * 

• * t m 


S.67 ^ 

4.36 

3.51 

September 

* * , . 

• V • • 


0.03 ! 

2.02 1 

3.83 

'October 

* If • « 



3.13 1 

1.26 i 

5.68 

November 

• • » • 



' 7.70 1 

0.50 

2.47 

; ipepember * . 

/* . 



2.20 

4.78 

2,10 

y , ’P ' ' ' ' ' 

t 'PJOTAt^ 


•• 

, 3B.20 

1 

32.79 

40.40 




.1’“!'; 'i./ 


r,n!v 



emnuiRY. 

Plots of moderate to poor pasture at lliree centres were reseeded with 
grass seeds and clovers in tbe spring oi 1 940 a.t one ceiicre and tbe rollowing 
spring at the other two. 

The plots were given a suitable dressing of pliospliatic manure (and iiine 
in the case of the Cionakiit^;^ plots). 

The following are the dates of sowing the seeds and of stocldiig the new 
pasture for the first time at each centre : — 



(a) Seeds sown 

(h) Plots first 

Number of 



stocked 

days from 
(a) to (h) 

Athenry 

15th x4pril 

26th July 

102 

Ballyhaise 

14th May 

15th July 

62 

Clonakilty 

1st May 

1 5 th July 

75 


At Atlienry the seeds came up quickly but growth was slow during June 
owing to drought. At Ballyhaise sowing was delayed due to spring drought. 
There w^as a partial braii’d after sowing, but a proportion of the seed did not 
feraii'd till rain fell early in July. At Cionakilty drought followed sowing and 
delayed brairding by three weeks. 

Two years after it %?as laid down the reseeded plot at Athenry suffered 
rather se^'erely from siimincr drought, the effect being, no doubt, aggravated 
by hard grazing during the previous spring. Except for the period immediately 
after so'wiiig and which also adversely affected the old pasture plot, no periods 
of undue clroiighfc were experienced at Ballyhaise. At Cionakilty severe 
drought oceiUTed in June, 1942, and its effect on the reseeded plot was most 
pronounced. 

In general, the old pasture plots sxufered less ill effects from drought than 
did the reseeded plots. 

At Athenry and Clonaldlty all the grasses and clovers established them- 
selves satisfactorily in the first season. At Ballyliaise the development of 
clover was not so good, but the establishment of the grasses was satisfactory. 

Tw'O )x-ars after reseeding, weed development became evident in the 
reseeded plot at Athenry and in the' third year it was necessary to use the 
thistle cutter. Of the smaller weeds plantain, daisies, and crowsfoot were 
most in evidence. At Ballyhaise and Clonaldlty the reseeded plots remained 
free from wxeds except for some redshank and knotgrass which appeared at 
Clonakilty during the summer following reseeding. 

At all three centres growth m the spring of' the years following reseeding 
was at least two weeks earlier on the reseeded than on the Old pastuix plots. 

“ The grazing capacily of the new pastures was compared over three successive 
seasons with that of similar plots of .old herbage which had received similar 
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tmifciiieiit in respect of mamiring. The plots were grazed with young stock 
varying from one to three years old at the beginning of each grazing season. 
Lambs lYere used for a short period at one centre. The results w^ere measured 
in terms of live w^eight increase and cattle-grazing days. 

At one centre the reseeded plot gave a much higher live w^eiglit increase 
than did the old pasture plot during the iirst tiial season. The position was 
reversed in each of the two succeeding seasons. At the other tiro centres the 
live weight increase w^as greater from the old pasture plot in each season. 

At one centre the reseeded plot provided 192, days grazing per acre more 
than the old pasture plot over the three seasons. At another centre there 
was a small difference in favour of the reseeded plot wdiile at the third centre 
there was a slight difference in favour of the old pasture plot. 

At all three centres at the end of the trials the reseeded plot appeared the 
poorer “quality pasture and a marked preference wms siiown by the cattle 
towards the end of the trials and thereafter for the old pasture plots. Not 
onh^ was the sward on the old pasture plots at ail centres much more dense 
than that on the reseeded plots at this stage but as indicated by the botanical 
analysis the proportion of clovers in the sward w^as greater in t!ie case of the 
old pasture plots at two centres. 

In considering the foregoing results it must be recognised that the system 
of measurement cannot be regarded as entirely satisfactory. The variations 
which occur in live weight in animals under such circumstances are well 
known. In addition, the extent to which the laxative effect of the new grass 
affected the weights is difficult to assess. To the eye, the animals on the 
reseeded plots at the end of some periods had improved in condition and 
appearance, but show^ed a loss or only slight gain in live weight. These 
animals in many cases subsequently went on to the old pasture plot which,^ 
being apparently less laxative, produced what was probably a rather fictitious 
increase in live weight and are thus credited wdth gains, part of which really 
may have been produced by the reseeded pasture. In regard to the number 
of days grazing the object wms to graze each plot to the best advantage at ail 
times but at the same time in such a manner that the relative returns could 
be measured. It is possible or even probable that better returns would have 
been obtained from the reseeded plots had it been possible to graze them for 
short preriods at the start, allowing the stock to run on to rough pasture in 
the intervals. Such procedure might have obviated a good deal of the scouring 
which occurred at Ballyhaise and Clonakilty where it was unavoidably found 
necessary to graze the plots to a great extent -with young stock. 

These considerations prevent conclusive deductions being drawn pending 
the result of further trials which are being carried out. Apart from the superi- 
ority shown in the first trial year by the reseeded plot at Athenry, thd only 
.advantage applying generally at aU three centres from direct reseeding, 
the earlier grazing provided. , , : : 
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INFECTIOUS DISEASES OF 

By Pkofessoe W. Keakxey, M.RX.V.S* and Mr. C. B. Adams^ M.RiLV.S., 

Veterinary CoIlegCj Dublin. 


In view of the expansion now, taking place in the poultry iiidiisir}* and the 
importance which this branch of agriculture is likely to assume in the future, 
it is deemed advisable to include an article in this Journal on certain diseases 
to which poultry in this country are subject so that persons engaged in poultry 
breeding and rearing, and particularly those with little experience, may 
become aware of the significance of these diseases and be informed regarding 
ways and means of avoiding losses from them. 

There exists in this country, as in most other countries, a nuiiiber of infec* 
tious complaints of poultry, some of which may cause serious losses among 
flocks unless suitable precautions are taken to prevent their occurrence. 
The most serious of these complaints are set out in the following table which 
shows the degree of their incidence, actual and relative, as observed in speeb 
mens of dead poultry sent to the Veterinary College from various parts of the 
country during the past nine years : — - 


Tlie Table does not give details of non-infectious disorders, which on the 
aggregate are more prevalent but potentially are of less harm to the industry. 
These arise mostly from errors in feeding and management and can be over^ 
come by exercise of reasonable care in these respects. 


It must not be deduced from the list of infectious diseases that poultry-, 
keeping is a hazardous undertaking in tliis country. On the contrary the 
health of Irish poultry is of a high standard compared with that of poulti^y 
in many other countries. This favourable state is due mainly to two' influences, 
namely, the negligible inward trade in poultry 'and eggs from otiier countries! 
where more virulent forms of difsease' occur and wMcb, probably 'would arise 
here otherwise, and the system of free-range husbandry which' is inyariably 
adopted here. Infectious forms of disuse' m poultry are 'only likely to Assume 
seripus proportions under intensiye of husbandry which involve 

overcrowding and ihsanitUry conditions '.bf divings The bulk of ^ poultary- 
rearing in this country has .bdepv^W^'but by' the average 'farmerA:’ wife 
under free-range conditions ^wHch' dd'.flbt favour the' occurrence of major 
outbreaks, of disease and feo Ibii^bb'tid^ pm^ctice continues undue interference' 
■'..A', !' ' V'- " ' 'i 
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with tile industry by disease be precluded. There has been a tendency 
of kte, liovrever, to intensify the icarin-*; of poidlr}* here with a high iiicideiice 
of disease in some eases as a consequcnec. Such a teiideiiey is not deprecal’ccl 
so long as suitable hygiene and managenientj as well as other precautionary 
measures against disease^ are maintained. 

Jt is not possi)>le in the s}>ace available to give more than a brief account 
of the diseases of major importance. Further iniorniatloii on the subject 
can be obtained from Poultry Instructors or direct from the Authors. 


COCCIDIOSIS. 

As will be seen from the Table this is the most prevalent of all the iiiiccticiis 
complaints of poultry and it is well known by many breeders to be responsible 
for a high mortality amongst their chickens from year to year and for 
wasting in older birds. Turkeys and other domestic poultry are only rarely 
affected by this complaint. 

The disease is caused by a microbe called a coceidiuni of -wiiich there are 
several types or species, some being more virulent than others. Hence we 
find much variation in the severity of the illness they create. Young chickens 
from a few weeks to a few months old suffer most severely and the mortality 
rate is usually high amongst them following the occurrence of an outbreak 
in a flock. Adult birds may sometimes become acutely affected also and 
some may die but more commonly the)" suffer from a chronic form of infection 
or become ‘Carriers” of the microbe without necessarily showing ill effects. 

In its acute form amongst chicks, blood-stained droppings are frequently 
passed and the chicks rapidly become -weak and anaemic and many die within 
a few days after the occurrence of the outbreak. Some of the chicks 'may be 
found dead without previous illness being observed. In the chronic form, as*' 
it affects older stock, unthriftiness and gradual weakness' take place until , 
in some cases the birds are unable to ■ walk. Diarrhma is usually present in 
these cases but blood is not observed in the droppings ,as a rule. 4 proportion 
of these chronic cases die but the majority recover 'gradually* Some, of those 
that appear to recover from the disease may' retain kh^ in'icrobe -in their 
intestines, however, and become ^‘carridrs’^and'di^tribufors’uf the iafeetidh : 
through the medium^, of t^eir droppings*' \ ^ ' " ' ' ; - , - 

'Post 'mortem exaiuiuatiou of chicks 'wlnoE^'die from the acute forjp ^reve^Is, - 
Mmd in the cfecai tubes ur blind, gut; with, 'p^Ien^s of,_lhe flesh 'from anemia- ■' 
In 'Chronie', cases the bodyi/ikpqbHy'p^^ 'the‘toh;is pale and ^moiat and 

,:%e 'fest portioh 'of the ^den'ed ,aiid tMckraed. ‘'In 
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cases. i;GVverer, little abiiornialicy is seen. The <asease can Oiily be diagnosed 
with cccb'iirJy by examining the droppings or bowel contents with a iiiiero- 
seope and of ".serving the microbes in that way. TIeuco it is advisable, when the 
disease is si: spec ted j that a few dead birds should be sent without delay for 
expert exaiTiiiiation in this way. 

the disesse breaks out amongst a small group of chickens of no great 
value experience lias showni that it is more advantageous in the iciig run to 
kill oil the entire batch at once and to biuy or burn liiein, together with their 
drcpriings and ail litter in the house or hover, w-hich ma\^ have been con- 
taniiriated by fcliein, and to disinfect the hover or house and the feeding 
utensils by sembbing them witli a strong sclution of ammonia (10 per cent.) 
or fumigating' with ammonia I'apour. Moreover, any outside ground to which 
tlie chickens had access should be disinfected as far as possible, either by 
co\'eriiig wilii quick lime or by burning straw or litter on it, to kill the mic- 
robes there. Caulion is liecessary to' prevent fences and houses cateliing fire. 
If such ground cannot be thorough!}' disinfected in these ivays it should not 
be used again for ai least twelve moiitbs, since the microbes are capable of 
living in the ground for that length of time. When the batch of stricken 
chickens is valiioble, tlie following treatment is advised : — to each pint of 
hot, drinking water add one tablet or 7|~ grains of the drug called siilpha- 
meza thine, and allow the chicks free access to this for seven days and during 
that time dean out the house and burn the droppings and litter daily. This 
drug, while being satisfactory for coccidiosis in chickens, has not been yet 
j3ro\'ed to be so efCective for chronic coccidiosis in older poultry but it should 
be given a trial also with these when the disease is causing serious inter* 
fercTice with their health. Despite this drug-treatment some of the recovered 
birds may continue to harbour the microbe for some time afterwards and 
consequently continue to distribute infection in the houses and ground to 
which they have access. Therefore disinfection of such places should be 
continued for some time after the disease has subsided, and fresh drafts of 
young chickens should be kept aw’ay from the environs of the infected flock, 
'otherwise they will probably contract the disease from them. In view of the 
trouble and annoyance w’’hich these curative measures entail it must be 
obvious to breeders that it is far better to adopt precautionary measures' 
against contracting the disease in the first instance ; consequently we strongly 
advise that when purchasing breeding stock from other farms or establish- 
■ ments, care should be taken that such sources are and have been free from, 
this disease, because many healthydooking birds obtained from infected 
establishments are known to be ^‘carriers’’' of the nj^crobe. When breeders are 
ydn doubt as to the 'health of poultry from which they wish to obtain fresh 
^ 'breeding stock they should consult the Poultry Instructor as she is likely 
vG/.’.td know best' about- this. Th^re is little danger of coccidiosis being contracted 
the;,hiediuni qjf 'eggs but even these ‘should only be procured from 
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BACILLARY WHITE DIARRHCEA. 

Tills higlily fatal disease of young chicks appears Lo be o:i the cecline in 
this cooiitrj at the present timB. Followiiig its iritrodnetion in a coiisigrirnfiji!; 
of day-old chicks from overseas in 1924 it spreed widclj" fcL’rongli tlie coiiiitry 
for a number of years and but for the application of biood-feesting and the 
culling of infected adult breeding stock viiich act as of the microbe 

and transmit it through them eggs to their chieks, it is likely that the disease 
would have reached serious proportions by now and caused nraeli harm to 
the industry. 

The disease is caused by a microbe known as the B„ piilionmi w^luch is 
highly virulent for chicks but only moderately so for older birds, Turkey and 
pheasant chicks become affected occasionally but the ordinary fowl ciiick 
is the common victim. Adult breeding stock, which happen to recover from 
the infection in chiekhood, as w'ell as some wdiich pick up tiie disease in later 
lifCj become “carriers” without showing any illness. These “carriers” are Ihe 
main source of the infection for chicks, since a proportion (abput 15 per cent.) 
of their eggs contain th,e* microbe, which multiplies in the bodies of young 
chicks that hatch wdthiii the eggs killing a proportion of them before the}’' are 
born and a further proportion wdthin a few days after being hatcliecb These 
latter infect their mates in the incubator or nest by means of their droppings 
and thus the great majority of the brood die within a few" weeks of birth. 
Those that survive retain the microbe in their bodieSj, and particularly in 
their genital organs, indefinitely, and bceonic a subsequent and continuous 
source of the disease through ihe medium of their eggs and to a lesser extent 
through the mediiiin of their droppings. In ‘this way the disease becomes 
propagated from generation to generation and expands through the country 
by means of infected eggs and breeding birds. 

To diagnose this disease with certainty a few of the dead chicks should be 
sent to the laboratory, since post mortem evidence is not always apparent 
to the naked eye. In the majority of chicks, however, the intestines are 
inflamed and contain casts of grey material ; grey spots are observed in the 
lungs and elsewhere in some cases, and the liver is ^swollen and mottled in 
appearance in most specimens. To detect “carrier” adults, which may be 
male birds as well as females, the easiest way is to have them blood-tested* 
The poultry instructors will carry out this test when requested by breeders. 

To prevent the occurrence of the disease among their flocks, breeders are 
strongly advised to procure hatching eggs,, as weE as day-old chicks and 
breeding bhds, only from B.W.D.'— -free sources. Poultry instructors should 
be consulted in this respect before purchases are inade. 

As no drug, or other means, -has yet been devised to cure affected cMeks 
or to. rid “carriers” of the infection 'the best thing^ to do when the disease 
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j - ‘vcs ifcs appearance amongst a small brood of chicks is to kill them al! off and 
lo' hray or hum tiieiii and afterwards to thorougiiiy cleanse and disinfect 
tiic incubator, hover or other place contaminated by Ihcm. The most suitable 
disinieetaiit for the iiiciibalor is fumigation, ^by placing two tcaspoonfiils of 
potassium permanganate mixed witli two tablcspooiifiils of formalin (40 per 
cent.) (obteinabie from chemists) within die dosed hoi iiiciibator until al 
liC|iiid is evaporated. The capsule and thermometer slioukl be removed 
previously and any matting in the incubator l:alveii away and boiled in water. 
Tiie incubator should he fully aired sftervv’ards. Contaminated hovers and 
houses can be disinfected, after burning the litter and droppings, by applying 
ordinary proprietary disinfectants to the floors and feerling utensils. This 
microbe is more easily killed by these disinfectants than is that of coccidiosis. 
When tiie affected brood is large and valuable it may be considered worth 
mobile leaving the disease run its course amongst llie chicks so that those 
which sundve the outbreak may be salvaged. In this event the heaithy- 
looking chicks should be isolated at once from tiie sick ones and placed in a 
clean house, thus endeavouring to prevent the infection reaching them. 
The sick ones siioiiid be killed off, ho%vever, as they are unlikely to recover, 
and the incubator or house disinfected as recommended above. Chicks that 
survive the outbreak should not be used later for breeding purposes, as some, 
if not all, arc likely to become “earriers.” They may be used for table purposes 
or be kept for production of eating eggs, but in this event they should be 
kept away from other poultry on the farm. \ ! 

Precautions against contracting the disease are well worth while. They 
' entail an assurance when eggs and day-old chicks are being purchased, that 
they come from BAI'.D.— free stock and that adult breeding birds have like- 
wise been obtained from healthy flocks. When th^ purchaser is in doubt as 
to the health of the stock from “which purchases are to be made he should 
consult the local poultry instructor as she is likely to be the best Judge in 
this matter. Before breeding from one's own stock, following an outbreak 
of the disease, it is recommended that the stock should be blood- tested, in 
order to detect an}" that may be ‘"carriers*’ of the infection, ArrangemeiiiS 
for blood-testing should always be made through the local poultry instructors. 
One blood-tesfc sIiouM not be relied upon, if reactors occur in the first test, 
at least a second test should be carried out, but to make doubly scire that no 
reactors are left in the flock, a .further test is advised. 


TUBERCULOSIS. 

Although this disease, as encountered by us, shows 'increasing frequency 
recent years, it is probable that its incidence in the country is no higher 
"‘‘'‘than in previous years. The more likely explanation for the apparent increase 
j tecedeis ;are becoming' nrdro disease-conscious' and are sending in more 

Me^^thefoss*, it is known that some flocks it is 



responsible for a liiga mortality rrte at the present Lime, and as aAiaii 
tiibereiiiosis is freqneDtiy transmiliecl to pigs and oeeasioiially to cattle 
also, all possible efforts shouid be made to eradicate it from flocks already 
infected and to prevent it being conlTacded Lj healthy birds and othcF 
animals » 

All species of poultry suffer from this disease : in fact all avians, whether 
■wild or domesticated, suffer from the disease or are liable to suffer from it‘ 
when they are kept in captivity, but fowl, £J.nd especiaiiy old fowl, are the 
common victims. Turkeys, ducks and geese are act frequently affectecl* 

The microbe of avian tuberculosis is similar in many respects to that which 
causes tuberculosis in the larger animals and in human beings but fortunately 
it does not infect human beings or animals other than pigs and cattle. The 
infection is usually introduced into healthy flocks by means of infected fowl 
obtained from flocks in which the disease happens to be present. Such fowl 
do not necessarily show signs of the disease at the time of purchase and it is 
impossible to determine whether such birds are infected or not except by 
means of the tuberculin test. The infection may, on rare occasions, be brought 
into healthy flocks by indirect means such as on the boots of people and by 
wild birds and animals from nearby infected flocks, 

Symptonis of tubci'culosis in fowl do not develop until the disease is well 
advanced as a rule and even then they are not sufficiently definite to make a 
positive diagnosis during life except by applying the tuberctuiin test to them. 
In the. majority of cases, however, affected birds waste a'lvay and become 
weak. Some develop lameness and others diarrhoea, but since similar symp- 
toms occur from other complaints these are not diagnostic by themselves. 
Therefore, when suspected eases arise in a flock, one should be killed off and 
sent for post mortem examination. At this examination ills usual to see grey 
or yellow spots in the liver and spleen and ulcers in the intestines. Some fowl 
die suddenly from rupture of their diseased livers, in which case the abdomen 
will contain large blood clots. The tuberculin test should be applied by an 
experienced person such as a veterinary surgeon or poultiy instructor. 

Owing to its infectious nature, and tlie losses it creates, ev^y effort should 
be made to avoid the disease by ensuring'that birds procured from outside 
sources come from healthy flocks or are subjected to the tuberculin test 
before they are placed in the flock. When the disease breaks out all ailing birds ' 
should be killed off and The tuberculin test applied to the remainder. Heactors 
to the test should be killed off also and burned or buried, unless the number is 
large. If the nuipber of reactors is large and provided they show no gross 
lesions 'and are in good, condition, the flesh may be used for human consump- 
tion after removing the, entrails,, indudihg the liver. Following the disposal 

the reactors the mtiainder of the flock should,, be moved to fresh ground 
and housed temporarily elsewrhere than in the oW house* The latter, indudiog 
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die feeding uieBsils, should then be thoroughly cleansed and disinfected and all 
liticT and droppings burned, and the house left vacant for at least a month 
beicre letuming Ihe flock to it. The flame of a blowdanip is the most relia!)Ic 
clisiureetaiit, but scalding water containing washing soda applied liberally is 
also effective. The runs that were occupied by the infected flock should be 
covered with quickliirie and left vacant for six months or straw or other 
material burned on them to destroy infection before returning the healthy 
flock CO tiieiii. The tuberculin test should be applied to the flock again before 
returning them to the old quarters to ensure that they are all still healthy 
and should any reactors again occur the latter should be killed oil, In our 
experience the disease has been eliminated completely from infected flocks 
in this mannerj but in some cases the tuberculin test and disinfection had to 
be applied on more occasions than two before complete clearance was effected. 


WORM INFESTATIONS. 

There is liirik doubt that worms of various kinds are responsible for imieh 
illness and mortality in poultry flocks that are erov/ded iiilo and maintained 
in confined spaces from one year to another. The increased frequency of this 
complaint, as revealed by our statistics, is no doubt due principally to the 
overcrowding and unhygienic conditions that obtain in some establishmcn ts 
from which specimens liave been sent to us. 

There are several s])ccies or tjqies of worms that infest poultry a;ud cause 
sickness aniong;4 them. These parasites are spread from bird to bird and 
from flock to flock either directly by the droppings of infested birds or 
indirectly by insects and other intermediate hosts that happen to' foe in the 
ground occupied by the flock. The principal types of worms found in this 
country are : gapezeorms which cause gaping and suifocatioii, principally in 
chickens : whicli infest older fowl ; threadworms which are so small 

that they eaiiiioi easily be seen with the naked eye ; rotoidworrm which can 
readily be seen in the intestines and a thread-like worm which occurs in the 
gizzards of young geese and in some farms causes a liigii mortality amongst 
the goslings every year. In addition to these harmful types there is the common 
cffica! worm which is seen in the blind gut of most poidtry and whiehj, though 
harmless in itself, is an intermediate host for the microbe of blackhead {$ee 
page 73). 

Space does not allow a description of the symptoms in each type of infesta- 
tion but, excepting gapeworms and csecal worms, they can, collectively, be 
said to cause loss of flesh and weakness with or without diarrhoea and may 
ultimately cause death in a proportion of cases. Birds that appear to recover 
from the primary infestation with these parasites frequently continue to 
li^bour them or become ‘/carriers” and so become a continuous sodree of 
'the infestation for young and clean, stock that may be added to the flock 



from time fco time. As more and more healthy stock are added so does the 
acciiiniikfcioii of worm eggs increase iu the runs and houses until iiidinatelj 
every bird in the flock is likely to become heavily inlested. Earthworms, 
slugs and insects in the runs pick up the worm eggs dropped by the infected 
poultry and when they are consumed they transmit the iiiiectioii lo the 
healthy birds in turn. 

When this condition is suspected i'Q a flock one or two eases should be sent 
to the laboratory, after being killed, in order to deter mine the type of wimn 
ccffiecnicd. Whmi this is established appropriate drug treatment can then 
be administered on directions prescribed by the laboratory or by the pimitry 
instructor. Different drugs are used for ihe different worms. For example, 
carbon tetrachloride is used for roundv/orms and thread-worms. Kaniala or 
areea nut for tapeworms, phenothyazine for cjccal and round worms and 
barium antimony tartrate powder for gapeworms. Some of these treatments 
are not very eificacious and so long as ihe treated birds remain exposed to 
re-infestation in infested runs and houses they arc liable to become ill again 
despite the treatment. Consequently the flock should be changed to fresh 
ground and houses following the treatment while the old thus and houses 
are disinfected. Disinfection should be carried out on the lines recommended 
above for coccidiosis since the eggs of these parasites arc highly resistant to 
ordinary disinfectants. 

As in the ease of other infectious diseases it will be found far better and 
more economical to adopt precautionary measures against worm infestations 
than to apply curative treatment. Consequently we advise here also that 
healthy flocks should be safe-guarded by taking the simple precaution not 
to purchase breeding stock from other places unless these are known to be 
healthy. 


BLACKHEAD. 

^ This infectious disease affects young turkeys principally, but occasionally 
is encountered in grown turkeys and in fowl also. The disease has shown a 
marked increase in turkey specimens that have been sent to us' during the 
past few years. This increase is probably the result of an increased inter- 
change in breeding stock consequent on the demand for turkeys in recent 
years. 

The microbe of this complaint attacks the intestines and the liver, caiising 
severe and usually fatal changes m them,-The name ^‘blackhead/’ which is a 
misnomer, was coined for the complaint because of the purple colour of the 
head which takes place in some cases. The infection is passed from bird to bird 
by means of the common csehal' worm, which most turkeys and fowl harbour, 
when they happen to' be infected 'with the, microbe of blackhead at the same 
time. The po^t mortem changes arO usually sufficiently' characteristic to make 
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diagnosis and take the form of iikers in the intestine and grey firm areas 
in a sirolleii liver, but in some cases there may be little change observed* 
Some adiiit foivi and turkeys appear to harbour the microbe without suffering 
therefrom and these "‘carriers’' are also a means of spreading the disease 
feoni one flock to another. 

Tile treatment for blackhead consists of dosing the infected chickens with 
one of the arsenical preparations, obtainable from poultry instructors or 
chemists, which are specific for the purpose. These preparations may be 
given in the food or by pill or by injection. The results axe usually satisfactory 
if the treatment is administered in time. Bat prevention is probably the better 
way of dealing with the disease. TMs entails dosing the adult breeding 
turkeys on infected fawns a few weeks before the hatching season begins^ 
"with phenothyaziiie, at the rate of 15 grains per bird on two successive days, 
so as to cause them to evacuate the eaical worms they may be harbouring 
and wdiich may be responsible for subsequent infection of the chickens 
otherwise. Following their treatment the adult birds should be removed to 
fresh ground together with the chicks as the latter are hatched out. 


FOWL LEUCOSIS. 

We are including under this title a number of complaints which are m 
closely allied that they can be considered as one condition for practical 
purposes. They consist of (1) paralysis of one or both limbs, and/or drooping 
of the wings, due to disease of the nervous system ; (2) blindness of one or ** 
both eyes due to contraction and greyness of the pupils ; (S) tumours in the 
internal organs called sarcomas and (4) a blood disease called leukaemia. 

Ail these manifestations of disease appear to be due to infection by what 
are ^ called viruses wdiicli are passed from bird to bird either directly or in- 
directly. Certain fowd appear to be specially prone to them and consequently 
when any of these conditions arise in a flock it is inadvisable to breed further 
from the flock. It appears from om* statistics that these infections spread 
from flock to flock chiefly through the medium of breeding birds and in some 
cases through eggs as iveil. In other countries some of these conditions have 
assumed serious proportions and stringent precautionary measures have been 
taken there to restrict them by eliminating infected stock and preventing 
distribution of eggs and breeding birds from infected establishments. A 
similar policy is indicated here. There is, yet no specific cure for these diseases 
and consequently we recommend that care be-' taken when purchasing eggs ; 

^ and breeding stock from outside sources that none of these diseases is present 
in them. 

When the disease is diagnosed at the laboratory, which is the only place 
' it cm im, diagnosed definitely, disea^di' birds should be enhed at once and the ' 



healthy stock removed from \hc grouiiJ aad lioiises until these have been' 
disinfected. The eggs from the flock should not be used for fireecling purposes 
blit may be used for table without danger to consumers. 


FOWL TYPHOID. 

As the name of this disease suggests, the microbe that causes it is relabei 
to that which causes human typhoid fever but differs in the important aspect 
that it is not infective for humans nor, indeed, for other animals. It is a 
disease of fowi only. The symptoms arc not characteristic. Most birds die after 
a few days drowsiness and diarrhoea. The post mortem signs are a large green- 
ish liver and an inflammation of the intestines, but diagnosis should be con- 
firmed always by laboratory examination. 

Treatment may take one of two forms according to circumstances, namely^ 
vaccination or blood-testing. The vaccine can be procured through the 
poultry instructor. It protects against the infection but does not cure birds 
already sick or in the incubation period of the disease. Blood- testing is carried 
out to identify any “carriers” that may be in the Hocks. Such carriers are 
then removed and the houses and runs subsequently disinfected. Farm-yard 
pools and dirty houses and rans quickly become polluted by “carriers*’^ 

In addition to the diseases dealt with, other complaints are known to 
occur, for example, deficiency diseases, laying and digestive disorders, the 
latter occurring particularly among chicks raised* intensively on unsuitable 
and indigestible food. In this latter connection we wmuld point but that the 
mortality rate among young chicks from unsuitable diet has been high in 
recent years. Whilst it has not been possible to determine the exact factors 
responsible in some cases it would appear that old ^and musty grain and 
coarse food with a high fibre content have been chiefly responsible. 

- By way of summary we w’'ould emphasise the following points 
(1) Prevention of disease is well worth the trouble involved since curative 
treatment is not always successful and is usually costly, and furthermore 
it is only by the exercise of preventive measures generally that wc can hope 
eventaally to control and eradicate from the country the infectious forms of 
it In this regard it is particularly recommended that saye in exceptional 
circumstances only Iiatebing eggs' or day-old eliicks should be procured 
foom outside sources and secondly that youx 3 g stock should be raised strictly 
isolated from adults. (2) Breeders i^hould consult poultry instructors more 
frequently than, they do^in regard to disease control and prevention^ (S) Fof 
the maintenance of healthy, poultry’ the most hygienic conditions of housing' 
and the exercise of careful niB-Mgemeiit 'are essential. 

(Meceived' February,, 1.945)* 
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BIASTITIS OR MAMMITIS IN CATTLE 

This diseases also knoYv’n as ‘"Garget,’^ ^‘Starts” “Weeds” “Udder 

Glaps” etc., is an inflamraation of the udder. There are two mail) forms of it, 
the ehrcsnie and llie acute. Briefly, in the chronic type there is a Iiardeiung 
or induration of the udder which is usually painless, a gradual shrinkage in the 
size o.f the udder or of the affected quarter, a lessening of the volume of milk 
produced, and finally atrophy or wasting of the udder or affected quarter 
and a cessation of the milk supply. At the onset of the disease in the chronic 
form the milk may not be altered in character but as time goes on it may 
shoiY flakes or pos, become watery or even grecidsh-yeilow in colour, 

l]i ilie acute forms of mastitis the udder is usually hot and painful, the 
anirna! gravel}''' ill and the secretion changed in appearance being often 'watery^ 
blood-stained or containing pus. 

Aii cases of raa stills are due to micro -organ isms acting cither singly or 
conjointly ns in mixed infections. There are, ho\rever, predisposing causes^ 
such as (‘xposure to cold and after calving, 'wounds of the udcler and tcats^ 
irregular and careless milking, the miikijig of healthy cows innncdiateJy after 
the milking of cows afrected with mastitis, the use of milking machines "with 
too high a vaciuim, or leaving the cups of the milking machine on too longj^ 
or failure to clean and sterilise milking machines. 

Mastitis usually occurs in cows although cases in maiden heifers are not 
I'mcomnion. Many authorities believe that Mastitis in dairy cattle causes a 
greater economic loss tliaai any other disease to dairy farmers of this or 
•other countries at the present time. 

Mastitis may be caused by a variety of micro-organisms and there are many 
types of the disease. A short description of the four main types follows : — ► 

1, Tuberculosis Mastitis. 


2, Summer Mastitis or Corynebacteriai Mastitis due to an organism called 
Corynebacterium Pyogenes, 


'S, The common acute Mastitis occurring after calving or sporadically, 
usually caused by an organism of the genus Staphylococcus, hence 
called Staphylococcal Mastitis. 


, 4f* The common chronic type of Mastitis due to an organism called Strepto- 
coccus Agalactiae or Streptococcal Mastitis. 


t dfealid^.briefly with each of the above types it is necessary to stress 




that any departure from the normal in a cow's uddcfs any eliaiige in the 
milks any heat or pain, swelling or liardeiuiig, ought to ])e looked on with 
seriousness^ as, if neglected, any such condition may lead to llie kv^s of the 
quarter or udder, or to the death of the cow, cn* in tii'icrculosis maslitis 
to infection of the laroier^s children or those of other people, and at the first 
sign of anything being wrong with the milk, such as flakes or ciofs in it, or of 
any liardeidiig or swelling of the udder, a veterinary/ surgeon should be ardeed 
to examine the cow. 


1. Tuberculosis Mastitis. 

This is caused the presetiec m the udder of the baeciliis of tubcrc*,ulosis 
(bovine type). It is a very important form of mastitis because a cow suffering 
from tuberculosis of the udder gives milk which contains tubercle baccili, 
and can infect human beings wdth the disease or if fed to young pigs and 
calves, infect them. When such milk is sent to a creamery the mixed skim 
milk is contaminated and thus the calves and pigs of several suppliers to the 
creamery are liable to be infected through dxinking the skim milk. When 
liiiraan beings, chiefly young children, become infected witli tuberculosis 
due to diinking milk contaminated with bovine tubercle baceili, the disease 
is very often fatal. Tubercular meningitis, tubercular infection of the abdomen, 
tuberculosis of the glands, bones and Joints, are all seen in human beings as 
the result of drinking raw* milk containing bovine tubercle baccili. When 
the disease in the human being is of the non-fatal type, lameness, deformity 
or chronic ill-health may remain. It is estimated that in Great Br5tan\ about 
6 per cent, of all deaths from tuberculosis are due to infection of bovine oiigin* 
In Scotland the figure is higher. Of late years the high value of milk as a 
protective food is being recognised but so also is the danger of drinking raw 
milk in which the bovine tubercle baccilus is present. Thus it is most 
important that if a farmer finds one of his cows suffering from any disease of 
the udder, he should seek professional advice, especially if the appearances are 
as described hereunder. In tuberculosis of the udder or Tuberculous Mastitis 
the disease may exist for some time without any outward sign and the 
milk appear normal in every way. Later on 'k small hard swelling is noticed 
at some par^of the udder, very often in a hind quarter. . This swelling is 
painless. It continues to increase in size and after a time the milk may change 
in colour and become even greenish-yellow. Only one quarter or the whole 
udder may be affected.- Once a hard painless swelling is noticed in a cow’s 
udder the owner should call in veterinary advice without delay so that samples 
of the milk may be taken for examination. ' In- fact, all such animals should 
be reported to the Gardai under the Bovine Tuberculosis -Order as suspected 
of having tuberculosis of the -udder. Jl^o,eow should be kept that has -any 
disease of the udder, her^ milk ,'sold for human' consumption, sent to a 
creamery, orfed'to yo'ung'ca!veS'br'pig% and if an owner acts in this way 
he may 'be responsible for ' causing', deaths 'apd much suffering in human 
beings and serious losses 'to " " ' ' ' 



Some iiu thof ities say that the vaeunm in milking machi^jes slioulcl not, exceed 
MJteea iiiclies at the gauge and that if this is exceeded there may be a high inci’- 
dciice of mastitis. The rate of pulsation should not exceed SO to 35 per roiiuitej 
that is, 60 to 70 '‘■clicks*’ per mimite. The teat cups should not be left on too 
long, so that they run up the teats, as the teats may be damaged if this is 
allowed and anylMng that damages the teats favours the spread of masdHs. 
A cow can be trained to gh’e down all her milk in about live miiiufes. The 
apparatus contToliing the vaciiiim should be regularly inspected to ensure 
that it is in good mechanical condition and that the gauge Registers accurately. 

‘^faideii heifers are sometimes |pmir] affected with this type of mastitis. 
It is believed that they may become infected as calves by sucking each other 
after drinking infected milk and tliis practice should be prevented. Cows 
that have anything wrong with their adders should on no account be used to 
rear eah^'es, or to acts as nurses for young bulls. 

Finally, in any form of mastitis vdienever abnoiinal iniik or secretion is. 
dra.wm from an udder care should be taken not to permit it to Ml on the floor 
of the cowdiouse as, if this is done, infection may be spread to other animals 
in the herd. All such secretions should be drawn into a vessel and preferably 
buried. If the floor or bedding becomes contaminated with such discharges 
the bedding should be burned and the floor cleansed and disinfected. 
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PRESENT DAY KMOV^LE/DGECOHCEFi^^^^^^^ 
SOME INSECT PESTS OF FARM CROPS 

(Lecture delivered at a coBlerence of Agricultural iHStTuctors^ 28tli Sept»j 1044^) 

by 


J. Carroll^ D.Sc,, B.Agr.Sc^, 


This iecture deals primarily with insect pests of farm crops^ but I will make 
some reference to eel worms which I consider of importance. Before I proceed 
to deal with particular pests I will make some general statements. 


The first of these statements is that knowledge about the most important 
pests of our crops is much more detailed and accurate now than it was, say, 
a quarter of a century ago. We have now much better knowledge concerning 
the various species of creatures which are important and about the details 
of their life history and the manner of their feeding. The possession of such 
improved knowledge has enabled us to approach ■with much greater hope of 
achieving success the problem of dealing with many pests. 

In the older days methods were very much more haphazard and confused 
and knowledge was not at all very accurate. 


Insect pests of farm crops fall, roughly, into three categories, namely 

(1) Those pests that live all the time in the soil and feed entirely on the 
undergi'ound portions- of plants for example, 'the well-known wire 
worms and also such creatures as chafer larvae, millipedes, etc, 

(2) Those which are normal soil dwellers but which come up to the surface 
of the soil at certain times, say, at night time or at particular seasons 
of the year, and then damage the crops b^ feeding at soil level or higher 
up on the plants : — ^for example, leather jacket grubs and cutworms : 

(S) Those which remain on the overground parts of the plant during the 
period while they are feeding and damaging the plants. In this category- 
w^c have, of course, such weii-known things as various green ffies or 
aphids, the majority of the common caterpillars and such well-known 
creatures as flea beetles and the like* . 

» 
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If anybody v;iio lias been troubled with pests asks for advice as to how to 
controi liiese pests, lie generally hopes that it will be possible for his adviser 
to reeoniii'iend some diemical or toxic substance which will kill them* B\>r that 
reason 5 let us see what hope we have of being able to recoinmeiid some 
substance of the kind, 

ir the pest is in the first category, if it is one which lives in the soil alf 
the time and damages the underground portion of plants, a clieinical could 
only be used against it by working the substance into the soil so that, being 
blended with the soil, it may kill the pest by contact or by giving off some 
toxic vapour. But in this connection I want you to think of the extent to 
which the substance is diluted by being blended wnth the soil The soil from a 
statute acre of ground of average loamy type, calculating to a depth of 9 inches 
iveigiis something between 1.200 and 1,S00 tons. Therefore, if we pul on, say, 
a dressing of one ton to the statute acre and work it into the soil the substance 
becomes diluted to, say, about 1 /1250th ; half-a-ton means a dilution of one in 
2,500 ; 5 cw^ts., a dilution of one in 5,000, and 2 cv/ts., a dilution of one in 
12 , 000 . 


Thfere are certain chemicals wdiich, if present in the soil at a dilution of one 
in 2,000 ivouM give an excellent kill of many soil pests. Para-di-chlor-benzeue 
may be given as an example. Some of these chemicals may, indeed, be 
very eilecth e killers at dilutions as low as one in 5,000 or 1 in 6,000 in the 
soil, naraeiy, when dressings as low as 4 cwts. or 5 cwts. per statute acre are 
applied ]}ut, unfortunately, there is no efficient substance sufficiently cheap to 
apply even at the rate of 4 or 5 cwds. per acre. As far as our knowledge goes at 
present, the only material, which when used as soil dressing, kills a certain 
proportion of soil pests without the cost being entirely prohibitive, is naphtha- 
lene. However, even at peace-time price of naphthalene, a dressing of 5 ewTs. 
per acre would represent an expense about as great as most farm crops coiiM 
carry and t!iis dressing would probably only kill a proportion of the soil 'pests 
against "wMcli it is used — perhaps, indeed, even less than 50 per cent, of them 
in some cases. Xaphtlialcne is, howrever, about the only substance whose cost 
may justif}?' its use. I say “may/’ I do not say “does.” A dressing of 10 cwts. 
per acre of it would not be extravagant in seeking a good kill of soil pests, 
but probably the cost involved by the use of about 5 cwts. per acre would be 
the limit, and a dressing under this amount* would be of little value against 
soil pests. Now, that is the position and, iinfortunatelj’", it is an unsatisfactory 
one. 


Certain proprietary soil dressings containing naphthalene are on the 
market and very glowing claims are made for them in advertisements, but, 
on^ the whole, these claiim are entirely unjustifiable. 



From what I have saidj you wtll have gathered that littie good can be 
expected from the use* of ehemlcals again si soil-iniiabiting pests siidi as wire 
woriiis^ etc. It is most likely that the posilioii will, at least for some time to 
coirie^ remain unchanged in this regard ands consequently, we can only hope 
to combat these ^oil-inhabiting pests in some other manner which will most 
likely be connected with rotation of crops, time of sowing, preparation of the 
ground, etc. 


Within the last few’ years great strides have been made in tiie development 
of various efficient sprays and dusts and fumigating materials to control 
many pests, but, to a great extent, the pests of vegetation ivhich it is bow 
possible to control by such methods are those of orchard, garden and glass- 
house. There are not many overgi’oimd insect pests of farm crops which can be 
controlled by the use of a spray or dust. The sprays and dusts at present 
available would be of no use whatever against some of them. Against others 
some control might be achieved but at an altogether prohibitive cost. There 
are, however, some pests against which it would be most desirable, perhaps, 
indeed, absolutely necessary, to use a spray or dust. For example, if the 
Colorado Potato beetle should, unfortunately, become established in the 
country the potato haulms would have to be sprayed with a poison spray— 
with lead arsenate — in order to kill as many as possible of the beetles and their 
larvae feeding on the haulms. Similarly, if the potato flea beetle should by 
any chance ever become exceedingly abundant and destructive on potato 
leaves, spraying with lead arsenate might then also have to be done. If the 
spraying of potatoes with lead, arsenate ever does come into vogue we could, 
however, mix the lead arsenate ’with the potato blight spray at present in 
use and thus secure a dual purpose spray. 


A good control of greenfly or aphids on plants can be secured by spraying, 
preferably with a nicotine spray. Such a practice is an exceedingly common 
orchard and garden operation and it may be desirable to have recourse to it 
at times, when dealing with aphids on farm crops, e.g., to combat the aphis 
or black fly which can become so troublesome on the tips of mangels and beet 
growing for seed or, similarly, on the stalks o:^ru,cifers growing for seed or 
on the stalks of beans. On the whole, the equipment which we have available 
here for such spraying of farm crops^is not very efficient. For small areas the 
knapsack sprayer may give reasonably good results, but the horse-drawn 
barrel sprayer in use here for potato spraying is not a suitable machine for 
applying a contact-killing spray, such as nicotine spray, to areas of farm 
crops in an efficient manner. 


As a matter of fact, latterly in some countries entirely new improved types 
of machines have been designed for the application of contact sprays. The 
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older rnetliocl was to a.pply a clrencliiug spray and' thus wet the eotire plant 
ai]d aii the insects on it. The new machines which I mention deliver the 
malerlah not as a visible misty spray, but in such a finely atomised form that 
il spreads through the plants as an invisible vapour, this vapour being dis- 
charged under a cover or canopy which trails on a kind of ^ carriage arrange- 
ineiit behind the machine* 


ill some drier countries of the wwld, it has become a practice to put on some 
insect-killing materials in the form of a dry dust. Such dusting is done in order, 
in the first place, to get over the difficulty of getting water for extensive 
sprajing operations and, also, because in dry climates the dust remains weE 
on the plants for a length of time. In this country such dusting of farm cropjs 
is not likely to become common because, in Uic ffist place, the obtaining of 
water for spray-making is rarely a difficulty and, secondly, the frequent rains 
and wind which we get here, even in the summer time, would soon remove 
insecticidal dusts from the plants. 


iIow''ever, for certain purposes and against certain pests dusting gives 
better control than spraying, e.g., to deal with the pollen beetle which can 
cause so much damage to the flowers of crucifers growing for seed, the best 
procedure is to dust with a derris powder dust. Also, before the war, when 
clerris powder was plentiful and relatively cheap, it was practicable to combat 
flea beetles on seedlings, e,g,, the turnip *‘fly” by application of a derris dust. 


We have not, however, in this country machines suitable for application 
of dusts to farm crops. For putting on a dust close to the ground, on lines 
of seedlings relatively simple types of horse-drawn blowers delivering the 
dust over tivo or more lines of seedlings are available. For dusting high plants, 
such as crucifers or mangels gone to seed, a more elaborate machine ivouM 
have to be used — one wdiich the average farmer would not be likely to own. 
Such machine has to be mounted on a high carriage. The dust is delivered as a 
_ cloud over a wide area and under a trailing canopy so that the cloud of dust 
may settle to best advantagS on the plants without being blown all over the 
countryside. Some machines of this t3q)e are being operated in Britain by firms 
wffiich do dusting on contract. 

There are some pests which it is possible to control by inducing them to 
eat poison in baits. The most common farm pests which can be thus dealt with 
are the leather jacket grubs and cut-worm caterpillars. For each of these, 
Paris Green in bran is the most efficient bait. The more insoluble arsenicals, 
like lead arsenate, are not nearly so efficient. The very soluble arsenicals, such 
as the arseiiites, would give a good kill but are not desirable because they can 
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be so easily wasiied out of the bait raaleriaL Ub for tuna tely* Paris Green has 
become exceedingly scarce here — in fact, it is almost unprocurable. ' 
For certain pests of orchard, garden and glass-house, baits made with Sodium 
Fluoride or one of the fbosilicates, are commonly reconinieiided, but their 
use does not extend against farm pests. 

In the past we have heard of using deterrents against certain pests, ke,, 
applying materials Vv^hose smell or physical presence will keep cerlaiii pestS 
from certain crops. An old recommendation to keep mangel fly of! mangels 
was to spray with paraffin oil emulsion spray. Nowadays our knowledge about 
deterrents is much more precise. There are certain materials whose smell 
keeps certain insects away from areas where the material has been applied, 
but in most cases the effect is short lived. Naphthalene is one of the best 
deterrents against certain pests, e.g,, against the carrot fiy, but even its 
effect rarely lasts for more than a week or ten days and so the application 
would have to be renewed at weekly intervals. Any deterring effect which 
paraffin oil emuision may have, rarely lasts for more than two or three days 
and, of course, it would be an entirely impracticable business to repeat applica- 
tions at such frequent intervals to any farm crop. To all intents and purposes, 
therefore, deterrents have no usefulness in protecting farm crops from insect 
at Lack • 


These are the main general statements which I wish to make. I will now 
proceed to make particular statements about some of the more important 
pests of farm crops, mentioning specially any points which have become 
known about them diiring the last few years. I assume in each case that you 
have some knowledge of the pest in question so that I will not have to go into 
* too great detail about its life-history and habits. 


The first creatures I take for mention are some eel worms. Eel worms are 
very niiniite, microscopically small, wmrk like creatures which invade plant 
tissue, and, by burrowing into it, cause various undesirable effects and, 
sometimes, indeed, the death of the plant. The largest, eel worm we have is 
only about one-tenth of an inch in length in the folly grown or adillt condition. 
The younger forms, or larvae, are very much smaller- — about one- hundredth 
of an inch, so you can understand that these creatures can only be seen by 
teasing out, under the microscope, the plant tissue in which they occur. 


I will first mention an eel worm associated with wbeat^ I refer to it, not 
because it is so abundant at the moment, but, as we are now growing wheat 
very much more extensively, it is a pest which may become much more 
serious. It is the eel worm which causes the cockle in the ear of wheat. These 
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iiitlc ecckles ai\- like hard black beads — ^iyiag where the grain should lie— and 
the presence of a cockle means the absence of a grain of wheat. Sometimes yon 
m^x}r only find one or two cockles in an ear, perhaps in a rpiativcly small 
Biimber of ears in the field, but the position could be much worse. You may 
find them in most ears and with a great number of cockles in eacli ear. In that 
ease, the yield would be veiy much diminished and the grain would be of a 
very iinmillaljle t^rpe on account of the presence of such a preponderance of 
cockles. It ivould be definitely unsuitable for human consumption. This 
eel w'oriin therefore, .‘s a pest that w^e must be on the look-out for and on our 
guard against. The little hard cockles in the ear naturally fall out of the ear 
wiien the wheat is being harvested — many fall into the ground. Each cockle 
contains hundreds of larvce and W'hen the cockles soften in the ground the 
larvae escape and lie there -waitiiig to attack aiiotlier crop of wheat if such 
is sown. If a crop of wdieat is put down the next year the larvae are ready to 
mount the plant, invade the ear and destroy the grain. Definitely, then, if 
cockle is seen at ail in irheat, wheat should not be put into that field the next 
year. It would be looking for trouble to do so. Wheat containing cockle 
should, under no circumstances, be offered for sale as seed. If by any chance 
you are interested in some very special sample of seed wheat — some pedigree 
sample you particulaiiy want to sow, and wdiieh has some cockles in it, you 
can eliminate these by floating them off in 20 per cent, solution of brine. 

The next eel worm I mention is more common and is associated with oats 
— the stem eel worm. This eel worm is rather specific to oats and occurs in 
patches here and there in the fields. It gets into the lower regions of the plant 
when the plant is young, disintegrates the plant and prevents normal growth. 
The plant becomes twisted, particularly in the underground portion and the 
condition produced is one usually known as “tulip root” in oats. When that 
occurs at all it occurs in patches in the field and the patches die out mid- way 
in the season. Again, if this eel worm should show up in any field it is most 
desirable not to put oats into such field for iwn or even three more years 
because if you do so you are only increasing the eel worm population. This 
eel worm will not develop in other crops in the intervening yea,rs. 

The next eel worm is one specific to the potato. It is one which attacks, 
not the overground portion, but the roots of the potato and it is called the 
potato root eel worm. By entering the roots and disintegrating them, the 
plants are not able to make normal growth. They remain very undersized 
with misshapen stalks and foliage, and die early in the season. This pest is 
well known in some regions of the country, particularly where potatoes are 
grown intensivety for some years, e.g., the Rush district, the congested 
districts of the West and in some of the Islands oS the West coast, etc, 
Itps also' exceedingly abundant and exceedingly important in some market- 
i;''';. Jawing region in England, Much research has been done on this eel worm 



and mncli has been found out as to how it In cliiferent cireiimstances, etc, 
IJnforiuiiatcly, however, aithou^^h we had at times iiopcs of some control 
measures j our hopes have not been realised and the only thing we can recom- 
mend is not; to plant potatoes in ground in ’which the eel worm lias appeared 
If you happen to bo in a district wdiere there is a danger of Mils pest getting 
into the land it is most desirable that potatoes should not be put in such iarid 
more than once in every four jmars. If it shows up in a field it v;ili lake at 
least six years for the infection to die out to stmli an extent that another 
fairly satisfactory crep of potatoes can be raised ; but putting in potatoes 
after six years means boosting up any few’ eel wmrms that may still remain 
to a big population again, with the result that you cannot plant any further 
potato crop for another six years. That is the only conlroi measure that is 
really available to the practical gardener or farmer in dealing witii this pest. 


A related strain of root eel wmm attacks tl)e roots of sugar-beet— the 
sugar beet eel worm. This has been a ^^eiy important pest on the Continent 
since the middle of the last century and, of course, naturally a great amount 
of research has been done on it. The position regarding it is much the same 
as with the potato root eel worm. In order to giiaixl against the possibility of 
this eel v/orm eoming on to sugar beet it is most desirable not to plant sugar 
beet more often than once in every four years on the same land. If it does 
appear at ail in sugar beet it wmiiH be desirable not to pht sugar beet back 
in the same field again for even eight years. Luckily, there is no record yet of 
this ed w’onii in Ireland. Sonic years ago it was recorded for the first time 
in Britain and iio^v cceiirs there to some extent. It is a pesi which may make 
its appearance here sometime aiid we must be on our guard against it. Other 
strains of root eel worm occur on such crops as mangels and grain crops, but 
as yet there are no records of these in Ireland. 


The last eci w'orm I mention is one particularly associated with bulbs. 
The best-knowm strain is that “which attacks flowering bulbs, but the one I 
want to mention specifically is the strain which attacks the onion bulb. 
This strain does occur in the country. It has appeared here and there and if it 
should become abundant it might be a very serious menace to onion-growing. 
Again, rotation of onions is most desirable. If you are in a district where the 
pest is in evidence at all, do not plant onions too frequently on the same soil 
and most certainly if it appears in a particular field do not put onions back 
into that field again for some years afterwards. Bum all infected plants, 
sweepings from onion stores, etc. 

I pass from eel worms to some insects and will take first the green flies. 
Everyone knows, of course, that these well-known insects live by sucking the 
sap from plants. They are to be found on many plants during the summer- 
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iiiVK\ most fa mi crops— root crops, onaiigels, beel, and so on. 

in b:ntcr years we iiave become most concerned vvltli them on these crops 
Tiiien they are miiiiirig to seed. The principal damage they do is by sucking 
the sap so extensively that they cause a great drain on the plant and, iiieideiit- 
aily, iniicii raai-foriiiatioii, twisting and curling of the leoves may occur. 


Aphids on Poialoes. Here we are not so much concerned with the actual 
extraction of the sap froiiri the potato foliage. The chief importance of aphids 
on potatoes lies in the fact that they are transmitters of virus diseases and 
the whole business of raising virus-free stocks of potatoes means raising these 
stocks in districts where aphids on potatoes are relatively scarce. This does 
not mean that they are entirely absent in these districts, but being scarce 
the chance of their spreading vims diseases is very much reduced. You may 
occasionally run. across a case where aphids are so abundant on potato foliage, 
and the extraction of sap is so great that you may wish to do sornetlimg in 
the way of spraying to lessen them. This spraying w^ould involve the use of 
nicotine and it could be mixed with the ordinary potato-blight spray if needs 
be. Normally such spraying is very rarely done. 

Any of you who have seen cabbages and other crucifers raised for seed in 
recent years may have seen a great abundance of aphids on the plants. These 
aphids are the same species as normally occur on different crucifers. The 
aphids which you see so abundantly on mangels, beet root, etc., grown 
for seed are the same species as you find on beans. Mangels, beet and bdans 
are just different summer hosts for the aphis. Other summer hosts are some 
weeds, particularly docks and thistles. The winter host of this aphis is the 
spindle tree and it is on the spindle tree that the eggs are hatched out in the 
spring. It is not until later in _ the season — in early simiiiicr — that you get 
migration from the winter host to the summer hosts. This migration is just 
to odd plants here and there in the fields or around the headlands. These 
plants may be beans, mangels, beet, thistles, docks and so on. Now it is 
necessary that the aphids on these first odd plants should clevelo]> for some 
time before they spread to the bulk of the plazits and so you do not get 
general infestation of the bulk of the plants until later on in the summer, say. 
July. The main point, therefore, is to’ be on the look-out for the first odd plants 
on which you get the summer generations and to endeavour to eiiminate 
the aphids on these. You may eliminate them by pulling up these odd plants 
or by nipping of the infested tips and burning them. If the job is too big to 
do in this manner, you will have to spray and you should spray as efficiently 
as you possibly can. Give as much drenching spray as will kill all aphids on the 
, first plants of summer hosts. If the job is not thoroughly done and if you omit, 
'some plants; particularly ^weeds, you may get a varying amount of spread to 
of, the plants later on» and if you do ,you may have to try and deal 
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v/ith il: by u. spraying of the whole crop„ In they liaA^e kLlerly been 

favouring fclie dusting oi areas rather than sprayi.ng, ui?t dusting is not 
possible for ns to do so we will probably have to depend on spraying here. 
Sprayingj of course, w'ould apply to all ]>lants liable to be iiiieclcd, e.g., 
mangels, beet, etc. Ordinarily, Ave have not done veiy miicli spraying of lower 
growing crops such as roots for feeding, because to spray these efficiently, 
particularly the iiiicler sides of the leaves. Is not by any nwjans an easy matter, 
and, as a matter of fact, the recompense would not warrant the expense 
involved. 


I will now pass on to wffi’e worms. Yon know very well the kind of creatures 
wire wwms are and how destructive they can be to the roots of crops. You 
know that wire worms may be expected to occur under the sod of any grass 
tield but their abundance will vary considerably from held to field. In some 
fields they may be very scarce or absent ; in others more plentiful and in still 
others abundant. When they occur at all you may expect them to be four 
different ages, {viz., first year, second year, third year and fourth year ones), 
because the wire worm takes four years to grov/ to maturity. When they 
are four years old they are ready to pupate* When a grass field is broken 
up for tillag'e varying numbers of wire worms of the different ages may be 
found* Normally, of course, the first crop, after breaking up, is a cereal crop 
and there arc some points you should attend to in connection with the breaking 
up of land, particularly if you know whe worms to be abundant in it. It is 
advisable to leave the old sod turned down as well as possible and as um 
disturbed as possible wlien you put in the first cereal crop, and also, it is 
desirable to postpone ploughing as long as possible. If a spring cereal is being 
sown postpone ploughing, preferably well into the new year, the idea being 
that during the first season the old sod will still be lying underneath and the 
wire worms will be quite satisfied to remain feeding in it without bothering 
about the roots of the cereal crops. 


During the, last few years much data has been collected in regard to the 
susceptibility of different plants to wire worm damage. It is now known that 
potatoes and cereals are most susceptible to extensive damage* If wire worms 
are abiinclant in land where potatoes are sown, more extensive damage is done 
to the developing tubers rather than to the roots, so one should avoid, as far 
as .possible, putting potatoes into land which has a big ■wire' worm population. 
Cereals are also particularly suscei>tible to damage, principally oats and wheat. 
Barley is somewhat less susceptible, chiefly because it is put in later and comes 
away quicker* Fodder crops, such as mangels and turnips, are usually not so 
severely attacked and may be grown more successfully where cereals and 
potatoes would be much damaged. Crops stiU less likely to be severely dam- 
aged are those of the cabbage tribe, kales, rape and vetches. Beans are par- 
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tieiilaiTj" to wire worai attack and the most resistant crop of all is 

flex* 


Much data has been collected also in regard to the cliJIerent Bumbers of 
vdre worms lliat may cause serious damage. We now know that a }>opiilatioii 
like iOOjOOO or eTen 200s000 wire worms to the acre is of little account even 
viiere susceptible crops are concerned. When you get up to a popnktion of 
SOO.OCO or <:00s000 to the acre you Trill then begin to notice some damage^ 
but generally^ not an appreciable amount. IVheii you get up to 500,000 to the 
sere the damage will he then just so much that you will start thinking about 
it : but it is not until you get up to a population of 750,000 'or 1,000,000 to the 
acre that you find really serious damage done. Now, a population such as 
that represents roughly 20 to 30 %vh*e worms to a cubic foot of soil — that is 
wire worms of aii sizes. If there are so many wire worms present you wifi 
fmcl perhaps half-a-dozen %vell gro’wii ones in every couple of spades of soil 
It is when you find a population as great as this that you will need to be most 
painstaking, particularly as regards rotation of crops. The point in regard to 
late ploughing is important and also leaving the sod uiidLsiiirbed as iniidi as 
possible. By tlie time the second year comes the sod wall be gone and the 
'population may stlH be sulhciently high to cause serious daniagc. It is in the 
second year you must ycithhukl the most susceptible crops — polafcoes par- 
ticularly. Bo not put in a second ero]j of cereals if the population is still high. 
You still have a choice witii turnips, inungels, cabbage, kale, rape, vetches, 
beans, etc., for tiic second year which is the year in wliieh damage is likely to 
be licaviest. By the end of the second year theorelicaily 50 per cent, of the wire 
■worms should have maaired and left the soil as beetles, but actually more than 
half will he gone — many others wnll have been eaten by birds or will have been 
killed by tillage operations or frost, so that hi most cases by the time the third 
year comes round, after ploughing up the land, the population is not high 
enough to cfiiise damage irorth thinking about. By the time the fourth year 
comes the population should be gone down almost to vanishing point. The 
parent click beetles show^ little or no incentive to lay eggs on land wMch 'is 
being farmed on the rotation system. 


Flea Beetles. Flea beetles, as you know, are small Jumping beetles, which 
attack seedlings coming through the ground. The best-known is the striped 
^Turnip fly” wMch attacks turnips and other crucifers. There are some entirely 
Mack flea beetles which also attack crucifers and a brassy coloured one attacks 
mangels. There are other flea beetles to be found on bigger plants, principally 
the potato flea beetle on the foliage of potatoes. We are most concerned with 
those which attack seedlings. These little flea beetles can ravage seedlings 
through the ground, particukriy ’during spells of warm dry weather. 

't'* ''' ‘ 



Tlie damage mill be most serious if ihtj settle on the seedlings while they are 
still in the “seed leaf’’ condition before they break into rough leaf. The damage 
then can be so great as to wipe out the seedlings, necessitating re-seeJiiig. 


It is most desirable^ as everybody knows, to try and avoid on tiimip 
by sowing the seed as early as possible and, also, by such preparation of the 
soil and the seed bed as will stimulate quick germination and rapid growth. 
There have been reconimendations in regard to the treaUiient oi seed. We 
liave given some attention to this matter but we have failed to get good 
results from any system of seed treatment. In recent years a seed treatment 
consisting of para-di-chlor-benzene and naphthalene dissolved in paraffin oil 
lias been much recommended. We tried out this treatment but failed to find 
that the claims made for it were justified. Seedlings which are dusted in any 
way are usually afforded some protection, even when dusted with materials 
not toxic to the beetles. The mere fact of seedlings being dust covered affords 
them some protection. Shale dust and cement dust have been used with some 
degree of success. These are dusts which give protection only to the seedlings 
"iirithout ill any way being toxic to the beetles. 


A dust with a great degree of toxicity is denis dust, and, as I have said 
previously, it was sufficiently abundant and usually sufficiently cheap before 
the war to warrant Its use. Undoubtedly, the putting of denis dust on seed™ 
lings when they are breaking through the ground could be depended upon to 
give not alone protection but a kill of the beetles. Unfortunately, denis is 
off the market at present. 


I cannot pass without a brief mention of leather jacket grubs. They will 
only be found, as a rule, after the breaking up of grassland (the same as wire 
worms) but they are harmful only to the first crop after lea because the leather 
Jacket grub grows to maturity in one year and then leaves the ground as a 
*“‘Baddy Long Legs’’* fly. The farmer encounters them, of course, almost 
entirely coming to the surface of the ground and cutting off plants of a cereal 
crop in the night time. Tfie control of leather jacket grubs is quite satisfactory. 
The use of bran and Paris Green bait gives really good results and it is not 
necessary to look for a better method of control. 


Cut-worm caterpillars do great damage. These caterpillars normally stay 
in the ground during the day ; they come up at night and cut the plants at 
soil level. They are not* encountered very much on cereal crops but they 
are very destructive' to cabbages, lettuces, etc. Bran and Paris Green is again 
an effective method of controlling them. 
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1 \riH iiieRiion brieily a few small Pdes which a, re pests of cereals. The Frit 
Fly is v;cTi known fuv attaching oats. It is rather specific to the oat. In this casf: 
the fiy lays its eggs on youi\g oat plants in the spring. A white maggot liatchcji 
fjtil; from the egg and bores into the central shoot of the plant, thus destroying 
it. The ^hiilers'^ may be attacked and killed as well as the main plant. There 
is no point w~hicli can be made about rotation of crops in regard to Frit FIj 
because it also breeds on various grasses and, therefore, there is no question 
of its being confined to particular fields. It is most desirable to sow" the oats 
as early as possible in the season and to do all you can to push on the young 
oat crop as quickly as possible. 


The best way of combating Frit Fly is to have the oat crop as well grown as 
possible before the pest attacks. 


A pest which docs damage to v/heat very much the same as the Frit ¥lj docs 
to oats, is the Wheat Bulb Fly. Again, the little maggots invade the yoiuig 
ffheat plants, bore into the central shoot and eventually kill the whole ]3laiit. 
This is a tly, however, which is rather peculiar in regard to its laying habits. 
This fly chooses for preference to lay its eggs in autumn time on bare ground, ^ 
say, on ground where stubble has been ploughed early, or where potatoes 
have been lifted early. Eggs may also be laid in a field having a root crop if 
the foliage of the plants does not give full cover of the ground,. 


If you are in a district where the Wheat Bulb Fly is found you may expect 
it parlicularly in fields that have been attractive for egg laying the previous 
autumn. This is a thing you cannot do very much about except to try and avoid 
having a iield which is intended for wdieat the next year being in this bare 
condition suitable for egg-laying in the autumn. 


The third pest is the "*Gout Flyd® which is specific, almost entirely, to barley. 
This is a fiy vrliieli does not lay its eggs until the season is fairly ivell advanced. 
It lays its eggs on the barley plants, usually fairly high up. A maggot hatches 
out viiicli enters the shoot and starts boring dowm but it stops boring when it 
comes to a node and by feeding at such spot causes the plant to become 
swollen and gouty — hence comes the name, ‘‘Gout Flyd’ If barley is backward 
and late the % ma,y lay ivhile the jfiants are still fairly low and then this 
swollen, gouty condition will be fairly close to the ground and the plants that 
develop such condition very often become very poor and fail to grow up. 
A more usual condition, how^ever, is for the plants to be fairly well run up 
before the fly lays. As a matter of fact, if barley has come away quickly and 
early the ears may have shot out before the eggs are laid. If the ear is stil 
k the sheath when the eggs are laid the maggot wiQ bore down the side of the 
and by doing so it strips the grain off that side of the ear. The result is 



that when such ear afterwards breaiis out of the sheath yon will liaise an ear 
with grains on one side only„ Not much can he done agaiiist this pest. The 
injilii thing again is to try and seeme earlinessj to have the croi) coming aivay 
quickly and^ if possible, to have it so early that it will have shot out before 
I3ie normal time for egg-laying. 

I will finish wdtii a very brief reference to the Slangel Fljj vdiich, as you 
foiowg may be found in odd 3 /ears on mangels and beet. The fly lays its eggs 
mi the under sides of the leaves and the maggots later burrow in the leaves. 
I mentioned earlier on the old-fashioned recommendation of paraffin spray as 
being of no value. You wdll understand that the smaller the plant is and the 
fewer the leaves it possesses when attacked by the maggots the more serious 
IS the damage likely to be — if there are only a few small leaves the 'plant may 
fac killed completely. If, on the other hand, the plant is w^eli grown, then there 
axe so many leaves that it can stand a fairly good amount of leaf damage 
without such serious consequence. The thing, therefore, to aim at is eaiiiness 
mf sowing and doing everything possible to push on the young plants into 
jcapid growth. 

I think I have mentioned the more important pests. There are many 
which I have not mentioned as tiie time does not allow me to do so, but I 
would like to finish up on this note : — In recent years we have become more 
and more alive to the fact that many natural agencies are of very great help 
to us in keeping down insect pests. Some years ago we did not think very much 
about tlie efficiency of birds ; we did not think of the effectiveness of things 
like Ladybird Beetles and different parasites which attack various insect 
pests. Now we know very well that all these creatures which attack pests 
bdp us very much indeed in the fight against pests and, were it not for tlie 
activity of predatory insects and the different parasites which attack all the 
diSerent pests we would have these pests in very great abundance every year. 
As it is, these pests,, some of which I have mentioned, occur not every year, but 
at intervals and in sporadic fashion and, to a great extent, this is due to the 
©Witrolliiig forces of Nature. 



REPORT OF THE SEED PROPAGATION 
DIVISION, 1944 " 

WEATHER CONDITIONS. 

The period covered by this report was one of extreme weather conditions. 
From the 1st November, 1948 to 31st March, 1944, the total rainfall was 9| 
inches less than normal, there was a complete absence of rain from the 4tl4 
February to the 1st April, 1944. Though the xipril rainfall was 3.27 inches, 
a further drought lasted from the 18th April to the 26tli June and the 
May-Jiiiie rainfall was 2.64 inches less than normal As was to be expected, 
July, September, October and November were very wet and the rainfall 
for these four months amounted to 22.71 inches or 9.27 inches more tlian 
the normal figure. 


November and December, 1943, were cold and dry and provided 
excellent conditions for winter cultivations ; fine mild weather in January 
and early February was followed by a hard, frosty spell making land difficult 
to w'ork. The driest March ever recorded gave brilliant sunshine, and ground 
frosts at night ; land became caked and lumpy. Rain and hot sunshine in 
early April brought good growing conditions, but from the latter half of 
the month, drought, harsh drying winds and sunshine pre^^ailed until the end 
of June and grass land and corn crops, which at first grew wtU, stood still and 
then wilted. Hay ivas very scarce and roots received a severe set back. July 
was rainy and sunless and stimulated luxuriant growth. The harvest 

was very early and the first three weeks of August brought good conditions, 
but on the 22nd the -weather broke and remained wild and exceedingly 
difficult throughout September, October was cold and wild and November 
brought bitterly cold weather with strong winds reaching gale force on seven 
days and very heavy rainfall amounting to 6.67 inches. 


As in previous years the bulk of the barley propagations and other in- 
vestigational work was carried out at the Cereal Station, BallinaciUTa, Co. 
Cork, in close collaboration with Messrs* A. Guinness, Son & Co. Ltd., at 
whose Experimental Mailings the malting tests were, conducted. The work 
consisted of the usual pure line propagations, large scale variety, half-dril 
strip and other experiments. 

Pure line propagations of Red Marvel and April Red Bearded Wheats 
and Black Tartary oats, were maintained at the Cereal Station and extension 



plots of lied Marvel Wlieatj Vietoiy il aixl Ardri Oats were grown in the 
neighboiiriiood of Baliiiiacurra. 


BARLEY, 

The method adopted in 1929 in the seiection of Spratt- Archer 37, No. 3 
was again aJcptei in the selection of Spratt- Archer 37, No. 3 and Spratt- 
Archer S7, No, 4, This method consists of sov/Ing five grains from every fifth 
plant of a single line in the preceding year. The pare line is thus composed 
of tweniy-five five-grain lines. Each of the other varieties was pro]3agated 
by taking the requisite amount of seed from the single line grown in 1043. 

In addition to the pure lines mentioned above, forty-six single pla.iit 
selections were grown in the old Cage at the Cereal Station, Ballinacurra. 
These w^ere as follows 

Spratt- Archer 37/6, Spratt- Archer 37/6 No. 7, Spratt- Archer 37 No. 4 
(five grains from each of twenty-five plants), Spratt- Archer 37/6/3, Archer 
Goldthorpe 4/5/1, Spratt, Archer, Goldthorpe. Old Irish, Burton Malting, 
Victory, D.S.K. Binder, Plumage Archer, Plumage, Hybrid No, 7, Black 
Himalayan, Abed Keiiia, Kenia, Naked Barley, Golden Archer I, Golden 
Archer 2, Gold, Goldberg, Goldberg 2, Spratt- Archer 37 No. 3 x Victory 1, 
Spratt-Archer 37 No, 3 x Victory 2, Glabron, Pearl, Donegal Six-Rowed, 
July Six-Eov/ed, Beaven's F112, Beaven’s 49/14/3, B244s Spratt-Archer 
37 No. 3 H.9 X Golden /Vrelier 2, No. i, Spratt-Archer 37 No. 3 H. 9 x Golden 
Archer 2 No. 1, Spratt-Archer 37 No. 3 H.9 x Golden Archer 2 No. 2, Spratt- 
Archer 37 No. 3 H.9. X Hybrid 4 Bl No. 1, Spratt-Ai-dier 37/9 x Golden 
Archer 2 No. 1, Spratt-Archer 37/9 x Golden Archer 2 No. 2, Maja, Bcaven’s 
54/12/3, Camton, Pioneer, Hordeum Deficiens No. 16, F3 Hordeiim Deficiens 
No. 16 X Irish Archer, Beaven'’s 57 /8. 

Garden, Field and First pedigree plots as follows were grown on the farm 
of John H. Bennett, Ltd., Ballinacurra ; 


GARDEN PLOTS 

Spratt-Archer 37 No. 3 (25 lines) 

Spratt-Archer 37 No. 3, Selection No. 7. 

D.S Jv. Binder. 

Golden Archer 2. 

Spratt-Archer 37 No. 3 x Victory 1. 

Spratt-Archer 37 No* S x Victory 2. ^ 

Spratt-Archer 37 No. 3 H,9 x Golden Archer 2 No. h 
Spratt-Archer 37 No. 3 H,9 x Golden Archer 2 No. 
Spratt-Archer 37 No. 3 H.9 x Golden Archer 2 No. 2. 



S'r.r^^u't-.ViTiier 37 /9 x Coltleii Archer 2 No. I. 
Sprjitt" Archer 37 /i) x Golden Archer 2 No. 2. 
Soriill- Archer 37 No. 3 H.9 x Hybrid 4 BJ No. 1. 
Beaverhs 5 1/12/3. 

Kenia x Spratt-Aj’clier F.2, 

Spratt-Archcr x Spratt F.2. 

Sprat: t- Archer x Archer F.2. 

Spratt X Arclier F.2. 

Spratt X Archer F.3. 

Spratt- Archer 37/6/3, 

Bea veil's 57 /8. 

Camtoii. 

Pioneer. 


FIELD PLOTS. 

Spratt- Archer 37 No. 3. 

Spratt- Archer 37 No. 3 Selection No. 7. 

Spratt-Arcber 37 No. S x Victory 1. 

Spratt- Archer 37 No. 3 x Victory 2. 

Spratt- Arclier 37 No. 3 H.9 x Golden Archer 2 No. i. 
Spratt- Archer 37 No. 3 H.9 x Golden Archer 2 No. 
Spratt- Archer 37 No. S H.9 x Golden Archer 2 No. 2. 
Spratt- Archer 37 /9 x Golden Archer 2 No. 1. 

Spratt- Archer 37/9 x Golden Archer 2 No. 2, 

, Spratt X Archer F.3. 

Spratt-Archer 37 No. 3 H. 9 x Hybrid 4 B.l No. 1. 
Beaveii’s 54/12/3. 

D.S.K. Binder. 


FIRST PEDIGREE PLOTS. 

, Spratt-Archer 37 No. 3. . , 

Spratt-Archer 37 No. 3 x Golden Archer 2 No. I 
Spratt-Archer 37 No. 3 x Hybrid 4 B.I. No. 1. 
Spratt-Archer 37 No. 3 x Golden Archer 2 No. 

D.S.K. Binder 

Beaven’s 54/12/3- 


4 

1 

1 

1 

(i£« 

1 


acres. 

acre 

?! 


The produce of these plots will be available in 1945 for further propa- 
gation and Large Seale Variety Experimente. 



Second Pedigree plots with ibljo^virsg quantities of seed of Spratt-Archet 
37 No« 3 were grown under eoiitruct witli tl^e Ibliowing iarraei\s in tlie neigh- 
hoiuiiood of BalliiiaciiiTa : — 


Brh. Sis. 

M. Kelleher, Geragh, BalMnacurra » « , « 4 11 

P« McCarthy, Casfcleredmond, EallinacinTa . . « . 4 0 

R. Barry, Broomfield, Midleton « . . » 5 8 

J. O^Seilly, Ballinahointra, Carrigtwohiil . , . . 3 C> 

Wm. Tait, Buekstown, Rosiellan , * 12 II 


SO 4 


The produce of these plots will be available for distribution as nucleus 
stock of pedigree seed in the Spring of 1945. 


For a number of years the Department has had in operation a scheme 
under which nucleus stocks of Pedigree Spratt- Archer barley are distributed 
each year to members of the Irish Maltsters’ Association and others 
interested in seed barley distribution. Those who obtain such stocks under- 
take to have them grown with reliable farmers ; to buy the produce if suitable 
for seed purposes, and to distribute it to growers in the following season. 
Under the Scheme S90 barrels of pedigree Spratt- Archer 37 No. S were 
distributed to the following 


BrL Sts. 


Messrs. Minch, Norton & Co., Ltd., Athy . . « . 50 

■ Messrs. Minch, Norton & Co., Ltd., Nenagh . . « . . 20 

Messrs. Minch, Norton & Co., Ltd., Bagenalstown . • 15 

Messrs. Minch, Norton & Co., Ltd., Barracore . . 15 

i Messrs. Minch, Norton & Co., Ltd., Stradbally . « 20 

Messrs. N, Hardy & Co., Ltd., 72, Park Street, Dundalk 10 
Messrs. P. O’Meara & Sons, Ltd., Thurles . . . . , 10 

Messrs. Cairnes, Ltd., Drogheda . . . . 10 

Messrs. J. Bolger & Co., Ltd., Ferns, Co. Wexford . . 10 

Messrs. Birr Mailings, Ltd., Birr . . . 10 

Messrs. Beamish & Crawford, Cork ... . , 5 

Messrs. P. J. Roche Sons,XM., New Ross . . 10' 

Messrs. Murphy Bros. '(Rathangan) Ltd.. . . . . 10 

Messrs. J. H; Bennett, Ltd., Ballinacurraj Co. Cork . . 10 

Messrs. F. A. Waller & Co.,' Ltd., Banaghen ' .. 10 

Messrs; George' Read & Co., Ro^ea *. ' .. M 

. Messrs/ Joshua' Watson &'Co;, Ltd., Carlow ’ . . 20 
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Joshua Watson & Co„ Ltd., LeigUinbridgc . . 10 — 

Messrs, W. J, O’Keeffe & Sons, Wexford . . , . 10 — 

Messrs, D, E, Williams, Ltd., Tullamore . . . . 35 

llessrs, P, & H. Egan, Ltd., Tuilamorc . . « , 20 — 

Messrs, J. & A* Taiietoii, Ltd., Tuliamore . . ^ • 10 — 

Messrs. B., Gibiiey & Co., Ltd., Portlaoighise . . 10 

A. J. M. Reeves, Atligarvan Mailings, Co. Kildare . , 4 — 

The North Tipperary A'laltings, Ltd., Nenagh .. 12 — 

Messrs. Latcliford & Sons, Ltd., Tralee , . . . 10 “ 

Messrs, P. J. Iloche & Sons, Enniscortliy, Co, Wexford 10 — 

Messrs. R, Perry & Sons, Ltd., Rathdbwney . , 10 — 
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In addition to the above the following quantities of seed barley were alsO' 
distributed : — 


Binder Brls. Sis. 

To the Agricultural School, Athenry, Co. Galway . , 7 4 

July S{,v-Eowed 

To the Agricultural School, Athenry, Co. Galway . , II 15 


INSPECTION OF GROWING CROPS FOR SEED PURPOSES. 

Ill order that those who eo-operate in the scheme for the distribution of 
Pedigree Spratt* Archer seed might have information regarding the suitability 
of the produce for seed purposes, the Department arranged to have the crops 
which were grown for this purpose inspected by the Agricultural Instructors 
before harvest. For inspection purposes the crops were divided into three 
classes : (1) Crops grown from seed which %vas obtained from Ballinacurm 
in 1944, (2) Crops grown from seed which was the produce of seed obtained 
from Balliiiacurra in 1943 and (3) Crops growm from Commercial seed of 
Spratt-Archei' 37 No. 3. As regards (3) inspections were only made in those 
cases where the maltsters concerned were of opinion that they would not 
have sufficient seed otherwise and so required inspections made of the most 
promising crops growm from Commercial stocks. ' 

' ' . ' ^ 

A- total of 6118 statute acres was inspected, of which 5286 acres were 

hkdy to produce grsjiia suitable for seed purposes if properly 
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iarvested* Of the 505 acres inspected under category (i) 24 acres or 4/2% 
were rejected because of sintit or m\ nndne admixture of wheat, oats or other 
barley* 

In category (2) 3517 acres were inspected and 505 acres or 14*4% wtte 
rejected. The rejections were chiefly due to other barleys having been sown 
in tlie same fieid^ poor crops, smut and the presence of an irndiie aiuoniifc of 
oats and wheat. Under category (3) 2013 acres were inspected and 208 acres 
or 14,7% were rejected for the same ca-uses as in category (2), 

, From the immber of crops rejected it is apparent that some clistribiitoys 
did not take siifReient care in the selection of growers and in having the 
seed properly treated with a fungicidal dressing before it was despatched 
to growers. It is desirable that firms co-operating in this scheme should exer- 
cise care in selecting growers and in treating the seed with a suitable powder 
dressing before it is despatched to them. 


LARGE SCALE BARLEY VARIETY EXPERIMENTS. 

These experiments were carried out at ten centres in seven counties, 
one in each of Counties Cork, Tipperary, Kilkenny, Kildare and Louth, two 
in Offaly and three in Wexford. The seeds used for tlie experiments was the 
produce of the first Pedigree plots established at the Cereal Station, Ballins- 
curra, Co. Cork in 1943. The area of the plots throughout was one statute 
acre. All the seed was dressed "with Agrosan powder at the rate of 8 05rs. per 
barrel of seed. Tlie tiiree varieties sown at all centres were Spratt- Archer 
37 No. 3, Spratt-Archer 37 No. 3 x Victory 2 and Spratt-Archer 37 No. 3 
HJ X Golden Archer 2 No. 2. 

Sowing conditions were favourable and all plots were sown by %he 
11th April 

At all centres the seed germinated well and at the end of May there was 
a good braird on all plots. There was no lodging and although growth was 
slow owing to the abnormal drought, yields were satisfactory but quality 
was not as good as usual. 

, The names and addresses of the growers, the nature of the soil and sub- 
soil, the crops growm in the two previous years and the dates of sowing and 
harvesting are set out in Table 1 . In each case the first mentioned date' of 
harvesting- was that of -Spmtt-Archer 37 No, 3 x Victory 2. ^ 

In Table II are set out the weights of grain per statute acre, the commer- 
cial value of the grain as determined by independent valuers, and the total 
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value of Lite gxaiii incliidiiig screenings which were valued at 6cL per stone. 
Tiie Tallies thus determined are not those which would have been obtained 
ill Hie season 1944 during which the price of barley was fixed at 35/- pet 
barrei but they were based on an arbitrary price range closely related to 
the fixed price, 

> Spratt* Archer S7 No, 3 had the highest average yield and wras significantly 
higher than Spratt- Archer 37 No. 8 x Victory 2. In nitrogen per cent, Spratt- 
Archer 37 No. 3 was significantly lower than either of the other varieties. 
The nitrogen contents of the barleys growm on the Kildare and Kilkenny 
plots were very high^ those of the latter being the highest yet recorded in 
these exi)etimeBts. 


TABLE I. 


Large Scale Barley Variety Experiments, 1944. 


Ceatr® 

No. 

Name and Address of Grower 

Descrip< ion of 

Soil 

Previous 

Crops 

Bate of 
Sowing 

Date of 
Harvesting 

1 

! Wm. Tait, Rosfcellan, Co. Cork 

Medium Loam, 

1042 Wheat 


3/8/44 


Sub-sod, Shale 

1943 Beet 

25/3/44 

.14/8/44 

2 

P, Byrnf^ Ballygrangans, Co. Wexford 

Sandy Loam, 

1042 Barley 

17/8/44 


Sub-soii, Gravel 

1043 Beet 

5/4/44 

■ 26/8/44 

3 

t). Morris, Tomahurra, Enmscorlhy 

Shale Loam, 

1942 Barky 

: 21/8/44 


Siib“SOil Shale 

1943 Roots 

24/3/44 

31/8/44 

« 

Mrs. Segrave, Dunany^ Bunker 

Strong loam 

3042 Wheat 

23/8/44 


Sub-soil Gravel 

1948 Roots 

‘ 20/3/44 

30/8/44 

& 

M. Hewlett, Ransgrange, Wexford 

1 Still Loam 

1942 Wheat 

14/8/44 


Sub-soi3, Shale 

3943 Beet 

31/3/44 

20/8/44 

# 

M. P. Bfincb, RocMeld, Athy 

Deep Loam 

1042 Wheat 

16/8/44 


Sub-soil, Gravel 

1043 Barky 

22/3/44 ' 

18/8/44 

f 

Wm. IVIullins, Buninga House, Gores- 

Strong Loam 

3942 Grass 

24/8/44 


Mclge ... 

Gravol, Limestone 

1943 Wheat 

. 6/4/44 

26/8/44 

g 

B. O’Brien, BaHinamere, TuUamore ... , 

Gravelly Loam 

1042 Roots 

12/8/44 


Sub-soil, Limestone 

1943 heat 

7/4/44 

16/8/44 

P 

E. Pt Rutledge, BaJlyeighin, Birr 

Light Loam 

1042 Roots 


Sub-soil, Limestone 

1943 Wheat 

11/4/44 

22/8/44 

m 

M- Carroll, Belleen, Nenagli ... 

Strong Loam 

1942 Hay 

18/8/44 


Sub-soil, Limestone 

1943 Hav 

23/3/44 

! 

20/S/44 




Large Scale Barley Variety Experiments, 1044. Yield and Value of Grain 

per Statute Acre 


,01 



^’Screenings valued at 6d. per stone 



Large Scale Variety Expcriniciity, 1944, Analysis of Produce* 
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53.27 18.57 36.05 1.697 52,87 1S.06 37.19 1.701 53,08 IS. 41 36.49 1.763 



HALF DRILL STRIP EXPEEIMEKTS. 


Tfiree of these experinients were carried out on the farm uf Messrs. J. II. 
Bennett^ Ltd. Each trial consisted of twenty-two strips of each variety 
iiiider test, a strip being half the width of the com drill. To ensure even sowing 
the seed in each half of the com drill was changed over for the sowing of 
the second half of Liie experiment. In order to maintain tlie sequence of the 
strips^ the madiiiie was driven up the field idle before commencing to sow 
the second half of the experiment. 

In No. 1 experiment the produce of the 1943 field plot of Sprait-Ardier 
37 No. 3 was tested against the produce of the second pedigree plot of the 
same variety, the object being to ascertain if the younger 'generation was 
maintaining the desirable qualities of the older generation. The results which 
are set out in Table IV, show that the difference in yield between the two 
generations was insignificant. 

In No. 2 experiment Spratt- Archer 37 No. 3 was tested against Beavenls 
54/12/3 a broad eared variety obtained by crossing Spratt- Archer and 
Plumage Archer. The results which are set out in Table IV. show a slight 
but significant difference in yield in favour of Beaven’s 54/12/3. 

In No. 3 Experiment Spratt-Archer 37 No. 3 was tested against a broad 
eared selection from tlie cross Spratt-Archer 37 No. 3 H.O x Hybrid 4BL 
The results which are set out in Tabic IV show that the latter was significantly 
inferior to Spratt-Archer. 
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TABLE IV. 


Half-Drill Strip Experiments, 1944, 


No. 1 Exp. 1 


No. 

Exp. 


No. 3 

Exp. 

i 












Spratt- 

Si^RAtt-Akcher 37 No. 3 

bPRATT 

- 



Spratt- 

Archer 

! — 


— 


_ — 

Archer 37 

Bfaven’s 

Archer 37 

No. 3 m 

Field Plot 

2nd 


No. ;i 


54/12/3 

No. 3. 

X Hybrid 4 




Pcdi. ,ree 








B.l.No.l 


Sts, 

lb. 

Sis. 

lb. 

Sis. lb. 

Sts. lb. 

Sts. lb. 

Sts. Ib, 

A 

2 

7 

B 3 

0 

a 

2 

!I 

B 

2 8 

a 

3 3 

B 

3 0 

C 

3 

,> 

h 3 

1 

C 

2 

9 

h 

2 8 

C 

3 3 

b 

3 2 

c 

3 

6 

P 3 

5 

c 

2 

0 

13 

2 5 

c 

3 8 

D 

$ 1 

B 

3 

6 

(1 3 

C 

E 

2 

0 

d 

2 7 

E 

3 1 

d 

3 1 

! ^ 

3 

6 

F 3 

13 

e 

2 

1 

F 

2 1 

G 

3 2 

F 

3 0 

i G 

2 

12 

f 2 

7 

G 

i> 

0 

f 

2 2 

G 

3 2 

f 

3 4 

i S 

3 

0 

H 2 

11 

g 

2 

2 

H 

2 3 

S 

3 3 

H 

3 2 

1 

2 

i) 

h 2 

12 

1 

2 

7 

h 

2 8 

I 

3 7 

h 

3 7 

1 

2 

12 

J 2 

12 

i 

2 

8 

J 

2 12 

1 

3 8 

J 

3 0 

K 

2 

13 

J 2 

12 

K 

3 

0 

1 

3 1 

K 

3 6 

1 

3 6 

k 

3 

1 

L 3 

1 

k 

3 

1 

L 

3 f) 

k 

3 7 

L 

3 2 

; M 

3 

3 

1 3 

4 

U 

3 

4 

1 

3 8 

M 

.3 5 

1 

3 4 

^ m 

3 

1 

N 3 

2 

m 

8 

4 

N 

3 B 

m 

3 1 

N 

3 1 

P 

3 

1 

n 3 

2 

P 

3 

9 

n 

3 9 

P 

3 2 

a 

3 6 

V 

3 

3 

Q 3 

2 

P 

3 

10 

Q 

3 10 

P 

3 2 

Q 

2 12 

R 

o 

13 

q 3 

1 

R 

3 

10 

q 

3 7 

R 

2 10 

n 

3 0 

r 

3 

1 

S 2 

13 

r 

4 

0 

s 

3 11 

r 

2 11 

s 

3 11 

i T 

S 

3 

s 3 

f> 

T 

3 

7 

s, 

3 . 10 

T 
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s 
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t 

3 

4. 
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0 

t 

3 

12 

V 
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t 

2 !2 

V 
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W 

■ 2 

13 

V S 
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W 3 

6 

V 

3 0 
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2 11 
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2 7 

iv 
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12 

X 3 

a 

w 

3 

10 
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3 7 

w 

2 0* 
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2 11 
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2 

il 

X 2 

13 

Y 

3 

5 

X 

3 6 

Y 

3 3 

X 

a 4 

Totai 

07 

^ i 

08 

4 


60 

4 


67 13 


68 2 


CO 7 

AvliRA.GE. 

42. B 

1 

43, r> 



42.2 



48.2 


43.4 


42.8 

Average Moisture % 

17.4 


17.9 



17.3 



17.8 


17,0 


17.2 

XCa.'gen % 

1.62 

i.oa 


1.61 


, 1,48 


1.65 


1.50 

^Avenge Weyiit of pOOf! corn 














('irmsi . . 

35.6 


34.8 



34. 3 



35.8 


34.8 


87.5 

Bekti\’e Mrilting '-'j IW.e 


9S.6 


100,0 



99.3 

100,0 

101.1 


■^Oa dry matter 


SMALL SCALE QUANTITATIVE EXPERIMENT, 1944. 

Tills cxperirneiit was conducted in the old cage at the Cereal Station. 
Eiglit Tarietics w^ere sown in a series of randomised blocks, there being 
fourteen replicas of each variety. 

The varieties inchi ded were : — 

Spratt-Areher S7 No. d. 

Spratt-Archer 37 No. S, Selection No. 7. 

Spratt-Areher S7 No. 3 H.9 x Hybrid 4 B.l No. 1, 

Beaveii’s 54/12/3. 

Spratt-Areher 37 No. 8 H.9 x Golden Archer 2 No. ^ 

‘ V Spratt-Areher 37 No. 8 H.9 x Golden Archer 2 No. ^ 

, Spratt-Areher 37 No. 8 H.9 x Golden Archer 2 No. 2. 

,,';-'„Spr4tt-Archer 37/9 x Golden Archer 2 No* 2. 
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All the yields are ^ery low. Ti;e first two Yarieiies in the Table gave yields 
significantly higher than the average yield, and the last two gave yields 
significantly lower Than the average. The Malting quail ty of the barleys 
varied almost directly with the yields. 


TABLE V. 

Small Scale Quantitative Experiment, 1944 
Average of Fifteen Plots 


Variety 

No. of 
Plants 



No. of 
Ears 

Ear 

Weight 

Grain 

Weight 

Ni- , 
trogen 
0,* 

* Weight 
oi 

1,000 

corns 

Relative 

Malting 

Quality 

Spratt-Arclier 37 No. 3 H.f! x Golden Archer No. 2 ... 

88.3 

1S8.1 

174.8 

■' — ’ 

160.6 

1.64 

34,8 

100.5 

Beaven's 54/12/3 

95.3 

180.9 

169.8 

149.3 

1.54 

3L2 

103.7 

Spratt-Archer 37/0 x Golden Archer 2 No. 2 

81.1 

169.1 

162.5 

141.4 

1.68 

33.8 

101.4 

Sprait-Archer 37 No. 3 H,0 x Golden Archer 2 No. ^ 

8S.4 

192.1 

165.9 

140.2 

1.76 

34.0 

100.8 

Spratt-Archer 37 No, 3 Selection No. 7 

82.2 

172,6 1 

159.2 

138,3 i 

] 

1.66 ! 

34.4 

100.5 

Spratl-Archer 37 Nn. S 

91.7 

177.7 1 

153.6 

133.7 1 

1.60 

32.9 

100.0 

Spratt-Archer 37 No. 3 H.9 x Hybrid 4 B.I No. 1 ... 

89.8 

155.7 

145.9 

125.5 1 

1.67 ; 

35.0 

i)8.4 

Spratt-Archer 37 No. 3 H.9 x Golden Archer 2 No . } 

72 4 

157.8 

141.9 

422.5 

1.76 

32.2 

08.2 


*Qn dry matter 


OATS. 

Pure Line : — single plant selection and a garden plot of Black Tartary 
Oats were grown at the Cereal Station in order to retain a pure line stock 

of this variety. 


DEPARTMENT’S EXTENSION PLOTS. 

In order to have available stocks of Pedigree seed oats for merchants 
and others interested in the distribution of Pedigree seed, stocks of Ardri 
and Victory II oats were grown under agreement with selected farmers, in 
the neighbourhood of Ballinaenrra. These stocks were giwn, harvested 
and threshed tinder the Bepartment^s supervision. The produce was kiln- 
dried* cleaned and, made available for distribution in the Spring of 1045* 

The following are the names and addresses of growers, together with tho 
acreages and amounts of seed sown : — . ' 
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ARDR! 

A€re,^ 

Bfls, 

Sts. 

Tail, Buckstown, Rostellan, Co Cork 

7 

8 

§ 

Hegarty, Balliiibeg, Rostellan, Co. Cork 

4 

4 

8 

O’Keeffe, Ardra, Rostelian, Co. Cork 

4 

4 

8 

Barter, IiicMquin, Killeagh, Co. Cork 

.. 10 

11 

6 

Nortrklgc, Baliymacsliney, Midleton 

.. 5 

5 

10 

Garde, Inch, Whitegate, Co, Cork 

.. 5 

5 

10 


35 

40 

— 

VICTORY II 

Acres 

BrU. 

Sis. 

♦Win. Tait, Hermitage, Rostellan, Co. Cork 

.. 14 

W 

0 

R. Scanlon, Geragli, Ballinacurra, Co. Cork 

.. 4 

4 

8 

Mrs. Bourke, Baliintotas, Midleton, Co. Cork 

5 

5 

10 

J, Tait, Inch, “Whitegate, Co. Cork 

.. 12 

IS 

10 


35 

40 




^^The seed sown at these centres w'as o!)ta5iied from the Albert Agricul- 
tural College^ Giasiieviii, Dublin. 


SCHEME FOR THE DISTRIBUTION OP PEDIGREE STOCKS OF 

seed' oats. 

Under the Department’s Scheme nucleus stocks of Pedigree Victory 
Ardri and Potato Ardee which WTre propagated in the Ballinacurra district 
ill I94S were distributed to Seed Merchants and others in the Spring of 1944. 

These Pedigree stocks were supplied to merchants on condition that 
they w^ould undertake to have the seed growm by reliable farmers^ to 
purchase the produce, if suitable, and to retain it for seed purposes. In order 
to facilitate merchants, the Department arranged for the inspection by the 
Agricultural Instructors of the growing crops. Reports received at the end of 
the season, 1944, indicafed that in practically all cases the crops grown from 
the Pedigree seed were likely to produce grain suitable for seed purposes. 
Consequently, merchants who ^participated in this Scheme and who took 
sufficient 'carc in the selection of growers and in the subsequent handling of 
the produce, have large stocks of high-class home-grown seed oats available , 
for sowing in the Spring of 1946. 

Under the above Scheme, foundation stocks of Pedigree seed Oats were 
supplied to the following in 1944. 



lor 

potato’ ARDEl. 

The Superintendent, Agricultural School, Athenrj, Co« Galway. 

ARDRI. 

The Superintendent, Agricullural School, Atheiiry. Co, Galway. 
The Superintendent, Agricultural School, Clonakilty, Co. Cork. 
Mcssr.'i, M, Kelleher & Sons, Ltd., Tralee, Co. Kerry. 

The Universal Providing Stores, EdendeiT}^ 

Messrs. Latchford & Sons, Ltd., Tralee, 

Messrs. E.'DowIey & Sons, Ltd., Carrick-oil-Suir, Co. Tipperary. 
Messrs, J« H, Roche & Sons, Ltd., William St., Limerick. 

Messrs. D. E. Williams, Ltd., Tullamorc, Ofialy. 

Messrs. Suttons Ltd., i, South Mall, Cork, 

Messrs. J, H. Bennett, Ltd,, The Mailings, Ballinaciirra, Co, Cork. 
Messrs, C, F. Bellew, Ltd., Drogheda, Co. Louth. 

Messrs. R, McCowen & Sons, Ltd., Tralee. 

Messrs. John P. Hopkins & Sons, Ltd., Wicklow. 

Messrs. D, O’Connor, Ltd., Upper^ William Street, Limerick. 

Mr, J. Cunningham, Bailacolla, Leix. 

5'Icssrs. P, &, H. Egan, Ltd., Tullamorc. 

Messrs. E. & F. JllcLysaght, Ltd., Hazelwood, Mallow, 

The Domghmore Co-Op. Creamery, Ltd., Ballybrophy, Leix. 
Messrs. Wm. Power & Co., 25-26. O’Connell Street, Waterford. 
Messrs. North OfCaly Co-Op. Agricultural Society, Ltd., Tullamorc. 
Messrs. Shelboiiriie Co-Op. Agricultural Society, Ltd., Canipile, Go, 
Wexford. 

Messrs. The Mitclieistown Co-Op. Agricultural Society, Ltd. 

Messrs. J. Callaghan & Son, Glanworth, Co. Cork. 

Mr. J. Fitzgerald, Drumcollogher, Charleville, Co. Cork. 

Mr. W. J. O’Callaghan, Longueville, Mallow. 

Mr. William Bland, Rath House, Portarlington. 

Captain H. M. S. Redmond, Popeficld, Athy, Co. Kildare. 

Mr. R. Lahiffe, Cloon House, Gort, Co. Galway. 

Mr. P. Cleary, Springfield, Clerihan, Cahirs Co. Tipperary. 

VICTORY II. 

♦ 

The Superintendent, Agricultural School, Athenry, Co. Galway. 
The Superintendent, Agricultural School, Ballyhaise, Co Cavan. 
The Superintendent, Agricultural School, Clonakilty, Co. Cork. 
Messrs. M. ICelleher & Sons, Ltd*, Tralee, Co. Kerry. 

Messrs. J. Callaghan Sons, Glanworth, Co. Cork. 

Messrs. H. Good, Ltd., Kinsale, Co. Cork* 

Messr. J. H. Bennett, Ltd*, Balhnacum, Co* Cork. 

Messrs* McKenzie, Camden Quay, Cork. ^ ^ - - 



TiK* UiihiTsai Providing Stores, Edenderry, Offaly. 

Tiiessrs. E. Dowley & Suns, Ltd.. Camck-oii Siiir, Co. Tipperary. 

Messrs, John P. Hopkins & Sons, Ltd., Vfickiow, 

Messrs. E. Slorrin & Son. Ltd., Baltinglass. Co. Wicklow. 

Messrs. D. E. Williams. Ltd., Tullamore, Offaly. 

Messrs, W. A, & A. F. Woods, Ltd., Castle Street, Sligo. 

Messrs. Ti'ayiior (Wexford), Ltd., Wexford. 

Messrs. E. Flaliavaii & Sons, Ltd., Kilnagrange Mills, Kiliiiacthoinas, 
Messrs. F. A. Waller & Co., Ltd., The Waitings, Baiiagher, OKaly. 
Messrs. Eiiiiiscorthy Co-Op. Agricultural Society, Ltd., Eiiniscorthy. 

Mr. Jas. O’Hara, Kenyon Street, Nenagh. 

Mr. Garrett Bwne, Bree, Ballyliogue, Enniscorthy, Co. Wexford. 

Mr. D, Daly, Earl Street, Mullingar. 

Mr. Will. Duggan, Carrick-on Suir, Co. Tipperary. 

Messrs. W. & S. Armstrong, Ltd., Enniscorthy, Co. Wexford. 

Afr. M. J. Cony, SunmoiiTit, Gloimthane, Co. Cork. 

Mr. 0. Meaiiy, Ratliroe House, Banteer, Millstreet. 

Mr, J. D. O’Connor. Rathroe, Banteer, Millstreet, Co. Cork. 

Mr. M. Couglilan, Ballyhirst, Carrick-oii-Suir, Co. Tipperary. 

The Albert Agricultural College co-operated with the Department in the 
working of the foregoing scheme and stocks were distributed as follows 


AEDRI Brfe. Sts. 

E. J, Slieehy, Sillogue Farm, Gibbstown, Co. Meath . . 7 — 

H. M. Fitzjiatrick, Ivendalstown Hill, Delgany, Co. Wicklow S — 

The Cereal Station, Baliinacurra, Co. Cork . . . . 40 — 

B. Reynolds, ‘^Eden,” Grange Road, Rathfariiliam, Dublin 3 7 

W, Drummond & Sons, Ltd., 58, Dawson St., Dublin . . 5 — • 

Rev. P. E. Larkin, St. Patrick’s College, Monaghan . . 1 — 

Patrick Doyle, Coolagarry, Curraghboy, Athlone . . . . 8 — 

John McDonnell, Grange, Curraghlioy, Athlone . . . . 8 — 

Michael Egan, Liscarn, CiirraghLoy, Athlone . . . . 6 — 

John J. Gatiey, Castletown, Athlone . . . , . . 6 — - 

Patrick McDonnell, Wiiitepark, Curraghboy, Athlone . . 4 — 

Joseph Donnelly, Rahara, Roscommon . . , , . . 8 — 

John S. Leonard, Balloy, Stamxillen, Co. Meath . . . . 2 — 


POTATO (ARDEE). ^ 

Agricultural 'School, Athenry, Co. Galway. 
R, Smyth & Sons, Baliindrait, Co. Donegal 


Brh. Sts. 
2 13 

6 § 


GLASNEVIN SUCCESS. 

W. C. Meagher, Laha, Templemore, Co. Tipperary 
E. J. Sliecliy, Sillogue Farm, Gibbstown, Co. Meath 
W. Drummond & Sons, Ltd,, 58, Dawson Street, Dublin 


Brk. Sis. 
2 — 


3 

25 



X Bennett, Ltd.j Bailmacurra, €'‘ 0 . Cork .. « , Id 

K,ev» P. E« LarLiii, St. Patrick's College, Monaghan . . 1 

Rowan & Co., Ltd., 51, Cape! Street, Dublin , , . . 15 — 

Tbos. McKenzie & Sons, Ltd,, 212, Pearse Street, Biibiia . . 15 — 

H, R. Scaiilaii, Diibliii Street, Balbtiggan, Co. Dublin • . 5 

P, J, O'Reilly, ^'GreyfortX Coleville Road, Clonmel . . ~ 8 

YICTORY II, Brls. SLi. 

The Cereal Station, Baliiiiacnrra, Co, Cork , . 10 


WHEAT. 

In 1944 propagation plots of Red Marvel and April Red Bearded wheats 
were grown at tlie Cereal Station, Ballinacurra, Co. Cork and an extension, 
plot of 7 acres of Red Marvel was growm under contract, and under the 
Department’s supervision, by Mr. William Tait, Hermitage, Rostellao,, 
Co, Cork, 

Under the scheme for the distribution of pedigree seed' of Spring wheats 
the produce of the 1948 extension plot of Red Marvel was distributed to 
the undermentioned in the Spring of 1944 on the condition that the produce 
of it would be used for further propagation in 1945 : — ■ 

Pedigree Seed Groivers,Xtd., 151, Thomas Street, Dublin, 

Irish Sugar Beet Growers’ Association, Ltd., Carlow. 

Messrs. Minch Norton & Co,, Ltd., Athy, 

Messr, J. J. Stafford & Sons, Ltd., Wexford. 


FLAX. 

At the Cereal Station, Ballinacurra, garden plots of the following varieties 
were grovi'i) : Redwing, Bison, Buda, Newlands, Argentine Linseed, Boley 
Golden and Danish Pedigree 21. 


SWEDES. 

At the Cereal Station, Ballinacurra, seed stocks ivere raised from selected 
mots. 

Seed thus saved in 1943 was distidbuted to the following 

Associated Seed Growers, Ltd., 13, Westmoreland Street, Dublin. 
Seed Producers, Ltd., Dame Street, Dublin. ' 

Messrs.' John Coz & Co,, Ltd., Dundalk, 

,The Superintendents' of' the Agricultural Sc^hoois at Athenry, Go. 
'Gal’fay, Ballyhaise,, Co. Cayan^'and Clonakiity, Co. Cork, 



Table siiowing in a general way Uie natni'c o!' Ihe yicklsi pbfeW in eaeii county. 


CjATi’ 

Lurries 

Stray, litnits 

R tpkrncs 

Logenbumei) 

Red end 
Vvhiii 
li'ntnls 

1 

lii’Cl, ' A!‘J-|]“ 
{'I'rre.u'i 1 

pens 

PI .ms 

iai'isui 3 

O.Wi 

rruil*^ 

Casljw 

r.u-u 

Vei} *iOod 

Cofid 

Good 

VriTJgc 

(lood 


A\ 

Poo: 

PoO! 

Aienge 

Cayax 

Gi.'U 
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Good 

Wry Goi,d 

Vir} fVicd 

Virv Gnul 

G fid 

Average 

Pool 

Pool 

Average 

l'L‘r;Y 

Goad 

Goad 

Good 

Good 
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Vny Good 

UOnu 
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Poor 

Below 

Average 

Good 
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Vwy Good 
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Good 

Very uoiid 

Veij/ Ciii’d 
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Vvrir Coed 

Average 

DAow 

Average 

Poor 

Good 
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Cued 

Vtiy liood 
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Very Good 
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/.le-agf 
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Poor 

Average 

Uv'BIi', 

(nifd 
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Vay Co^L 
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Poor 

Average 

G\lv.ay . 
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Good 

Good 
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Good 

VeiyGool 



V' ry Good 
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Good 
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Veiy Good 
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V ' y Good 
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i'Oor 
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Poor 

Average 
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'lOud 
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GojI 
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Av'Trge 
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(juod 
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(lOod 

Guod 

lb 1 II 
Au'f.'ii'.e 
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A\lhV,P 

Pour 

AwiPgi. 
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L:u!UM . 
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{.OtJ-l 

Good 

Gu'itl 


f lOd 

.Gc'.iiv 

A/ua;e 

Pocr 

PuOt 

Avi ragL 

llMrPICK .. 

VtrvGood 

' 

Vcf;C('t'a 

G'iUd 

\Vi] 

Goi' i 

\('iy (’-oijd 

GhG 

neluv 

A ' 1 'iiiC 

Verj’ i'ooi 

Poor 

Good 

Loi'Xi'OSii 

Very Good 1 \ cry Good 

' 

1 

1 Good 

i___ 1 
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VeryGiud 

„ . . 

\'ery Uoia 

'tluw 

jivt.agt* 

Poor 

Below 

Avrage 

Good 

LuViti 

V;r} Guild | ViryGoud 

! 

1 f.Outl 

I i 

(lOOll 

Good 

t JvJud 

(ioiid 

il k'V 
Aeeidiie 

Average 

Briov 

Auraaa 

Good 

'iIavo 

C'X'i! 

Good 

1 Average ; 

j 

VCi7G(.('d 

Vo'yCood 

Veryciuud 

Avera;;? 

' Poor 

Average 

Good 

llnm 

Avciage 

Gcod 

j Good 

Good 

vay Good 

(jiJOd 

Gcod 

Average 

Above 
' Average 

Bi low 
Average 

Good 

Movagiias- 

Ccoci 

Good 

Good 

Good 

Veiy Good 

\Vn Good 

(lood 

Good 

Pool 

Poor 

Good 

OpFALY . 

\'?n* Good 

Coed 

j Good 

Very Good 

Very Good 

Veiy Good 

(jood i 

j 

Bflow 

Average 

Poor 

Poor 

Gxd 

R0SC0U\!0X „ i 

Wr’'- Good 
* 

Good 
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Good 

Good 

Yt ryCooii 

Good 
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Poor 

' Ararage 

Sligo ' 

Very Gooil 

Good 

Good 

VriyGufui 

Very Good 

Vry Guod 

Wiv Good 

Aveiagc 

i Avnage 

IW'IUW 

Avviage 

Average 

TiF?mRY (N,R) 

Veiy Good 

Good 

Good 

1 1 

Vi ry Good 

Very Good 

Good 

Good 

Poor 

1 

Poor 

■ Lidow 
Average 

Good 

Tipphsasy, (Sil) 

Good 

Averufif 

Good 

Very Good' 

Gued 

Aveiago 

Very Good 

Beiovr 

Avt'raae 

Poor 

Below 

Average 

Good 

Waiekiord 

Very Good j Ver/Gcd 

Very Good , 

Very Good 

Good 

Vwy G,ocd 

Very Good 

Pool 

Poor 

Below 

Average 

Good 

WlSTMtATII 

VtT)' Good 

Vay Good 

1 \'ery Good 

Very Good 

Very Good 

Very Good 

Above 

Average 

Average 

Below 

Average 

‘ Average 

Good 

\^mQiid 

Gcod 

Bad 

Bad 

Average 

Good 

Average 

Average 

Bfibvf 

Average 

Very 

Poor 

Poor 

Good 

Wicklow 

Good 

Good 

Average 

Average 

j Very Good 

VeryGfiod 

Gof)d 

Poor 

Very Poor 

Poor 

Good 
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^ FRUIT CROP REPORT, 1944 . * 

From tlie fruit grower^'s point of view the weather experienced in 1944 was 
notable for two outstanding characteristics, an exceptionally dry spring 
followed by a cool summer and autumn. 

Idttle rain fell in the early months of the year and dry weather continued 
up to the end of June, During July showery w'eather prevailed, and later a 
rainy spell set in which continued during August and Scptemlier, the latter 
month being particularly wet — the w^ettest recorded in the Dublin district 
for over seventy years with the exception of 1930. 

The remaining months of the year were w^et and little winter spraying 
possible during December. 

The reports indicated that spring frosts w^ere not unduly severe^ and that 
the amount of damage caused was not serious except in the case of pluM^^ 
damsons, and pears which blossomed early. 

The plum crop was in many areas considered to be the poorest for many 
years, and the yields from Damsons w^ere reported to be from 00 per cent, to 
71 ) perfoent. of iiormaL Harsh w''eather at blossoming time was mainly respons- 
ible for the reduced yields in each case. 

Other fruits, including apples, were reported to have escaped frost damage 
reasonably wrell and on the whole the small fruits gave better returns than had 
been expected during the prolonged drought. The yield of the strawberry 
crop was stated to have been below normal in the drier soils due to this cause. 

Heavy gales during the first week of September caused a considerable fafl 
of apples from the trees. Blany of these were not required for manufactimng 
purposes and as a result they reached the fresh fruit market, rendering the 
trade slow for a period. 

Reports did not indicate any abnormal outbreaks of insect pests* Apple 
Saw''fiy caused damage in some areas. Of fungoid diseases Apple Scab and 
American Gooseberry Mildew received most conmieiit. The former was not 
found to have reached serious, proportions early in the season, but developed 
rapidly with the onset of wet conditions later in the year. It was found that 
even in the case^of orchards which had been thoroughly sprayed early in. the 
the disease developed quickly under the wetter conditions and proved 
control 
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American Gooseberry Mildew was reported to be troublesome in many 
areas and required more than normal spraying to coocrol it. 


MARKET PRICES. 


DesseH Varieties : Early . . 

Mid-Season 
Late , , 


Culinary Varieties : 


Apples. 

. . 15/- to S0/~ per bn she! box» 

18/-to2S/™ 

15/-to40/~ 

9/- to 18/- 

10/- to 30/- per five-stone box. 


Supplies of Bramley Seedling apples from the 1943 crop held in refrigerated 
gas stores were marketed in Dublin during May and June of this year al prices 
ranging from 55/- to 80/- per bushel. 

Apples for Manufacturing Purposes .-Jam fruit £5 to £8 per tom 

Cider Fruit £5 to £9 „ 


Strawberries. 

In punnets from i/2d. to 2/6d. per punnet and up to 4/6d. per punnet for 
earliest supplies at the beginning of June. 

Jam Fruit : — 70/- to 74</8d. per cwt. 

Gooseberries, 

7/- to I0/6d. per chip of about 12 lbs. 

Jam Fruit 46/8d. per cwt. 

Raspberries. 
lOd. to 1 /8d. per lb. 

Jam Fruit 60/- per cwt. 

Black Currants. 

8d. to 1 /2d. per lb. 

Jam Fruit 79/4d. per cwt. 

Plums akd Damsons, 

Plums . . . . 12/- to 35/- per chip of about 12 Ib. 

Damsons . . 7/- to 12/- „ 

Damsons for Jam manufacture 54/- per cwt. 

Blackberries. 

* 28/- to 32/- per cwt, ^ 

BlLBERRIEk 
48/-- per cwt. ’ 
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lATIONAL EGG«-LAYING TEST, 1943«44. 


Hie Thirty-seconcl Egg-Laying Test, conducted by the “ Department of 
Agricultures was held at the Munster Institutes Corks during a period of 
4§ weekSs beginning on 1st October, 1943, and ending on ITtli August, 1944, 
A total of 91 pens, each consisting of six pullets, having fulElled the requited 
conditions, was accepted and arranged in Sections as follows 


Section I. — Wyandotte . , . . . , * . . * 12 pens 

Section II, — ^White Wyandotte (confined to holders of Egg 
Distribution (hen or hen and duck) Stations in 
1943) 16 „ 

Section III, — Rhode Island Red . . - , - * * . . . 15 „ 

Section IV. — Rhode Island Red (confined to holders of Egg 
Distribution (hen or hen and duck) Stations in 
1943) .. 20 „ 

Section V. — Any non-sitting breed • . . . , . . , 10 

Section VI,— Any other utility breed , , . . . . , . 18 „ 


Station holders were, as heretofore, allowed to enter a second pen in one of 
lihe open sections on payment of the requisite entry fee. 

Only pullets which were certified by the Veterinary College, Ballsbridge, 
Dublin, as being non^'reactojrs to the agglutination test for bacillary white 
diarrhoea were accepted. 

Minimiim The following were the prescribed minimum weights for th« 
Weights. respective breeds : — - 


All non-sitting breeds 

. . 8 lb. 

White Wyandotte 

lb. 

Rhode Island Red 

. . 4| Ib. 

Plymouth Rocks • • 

5 lb. 

Sussex 

5 lb. 

Any other sitting breed 

5 lb. 
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Eggs were graded as follows : — 

Egg Special Grade. — ozs. and over for the first eight weeks (1st 

Grades October to 25tli November, inclusive), 2|ozs. aad over throngiiont 

the remainder of the test. 

First Grade.— A minimum of 1# ozs. for the first eight weeks 
{1st October to 25th November, inclusive), and a minimum of 
2 ozs. during the remainder of the test. 

Eggs which weighed less than the weight prescribed for first 
grade were recorded but were not counted for scoring purposes. 


System of The system of scoring for the award of prizes was as follows 
Scorinttf 

® (a) Only special and first-gi*ade eggs were counted for scoring 

purposes. 

(i) The scoring for each egg of these grades was similar 
and as follow's : — 

Three (8) points for the first 12 weeks (1st Oct. to 
28rd Dee.). 

Two (2) points for the next 24 wrecks (24th Dec. to 
9th June). 

Three (8) points for the remaining 10 weeks (10th June 
to ITth August). 

(c) Points were not awarded for eggs defective in colour, 
shape or shell texture, but all .such eggs were included 
in the records of production. 

Making no allowance for deaths, the average number of eggs per 
Egg bird was 168.8. The average number of eggs per bird for which 

Yields, a record for the full 46- week period was available ivas 183.8 (see 

Table II). The corresponding figures in the previous test were 
172.9 and 180.4 respectively. The average production per bird during each 
of the twelve periods for each breed is given in Table III. One White 
Wyandotte which completed the test did not lay. ' 


Egg Size. 


Nine pens nroduced more than 20 per cent, of eggs under 
first grade. ' ' - 


" ’ , The average weight ^of egg for each of the competing breeds is 

'' 'Egg shown in Table IV. The average weight per dozen eggs for all 

f : , hr^ds |was 26.5 oz., as compared with 25.9 oz. for the previous 

Table’ V are given the number and percentage of the 
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different grades of eggs for each breed in respect of birds which completed 
the full 46-week period. 

Of the 478 birds which completed the full 46-week perioci 156 
Copper or S2.6 per cent. laid 200 or more special and first-grade eggs and 

Rings^ not more than 20 per cent, under first grade. Of these, 127 were 

!eg-banded with numbered sealed copper rings. Copper rings 
W'ere withheld from the following 20 birds which were not suitable for 
breeding purposes : — 

(a) Breed Standard Defects : — 

7 White W^yandotte. 

13 Rhode Island Red. 

2 Light Sussex 

(b) Consistent Producers of Defective Eggs 

1 l-VHte WVandotte. 

5 Rhode Island Red. 

(c) Constitutional Defects : — 

1 White Wyandotte, 

A total of 110 birds, representing 24.9 per cent, of the number surviving 
the full period of the test, laid over 100 but less than 200 special and first- 
grade eggs. Birds which laid more than 20 j^er cent, of eggs under first grade 
are not included in the foregoing total (see Table VII). 

During the period of the test 08 birds died, representing a mortality 
MortalitjL of 12.5 per cent., and an increase of 4.5 per cent, as compared 
with the previous test. The deaths were confined to a relatively 
small proportion of the pens, those occurring in 18 being responsible for over 
06 per cent, of the total. The distribution of the total deaths amongst pens 


was as follows : — 




0 pens 

. .. 

• • 

. . 3 deaths each. 

9 pens 

. 


• » 2 ,, ,, 

23 pens 

. 

. . 

. . 1 death „ 


In the remaining 50 pens all birds completed the test. Analysis of the 
causes of death shows that, as in previous tests, peritonitis and oviductitis 
were responsible for the greatest proportion of the mortality. The incidence 
of gout and nephritis was high in the early periods of' the test and these 
diseases were responsible for almost 24 per cent, of the total mortality. 

At the conclusion of the test the birds were submitted to ' 
Test* the agglutination test fbr 'bacillary white diarrhoea, and there 
were' no react 0 r$» ^ 



118 


The rations fed consisted solely of home-produced foods. The 
Feeding, system of feeding was similar to that in previous tests. The birds 
were fed three times daily. The morning feed consisted of half 
the grain ration given as scratch feed in the litter ; the mid-clay feed of wet 
mash, and the evening feed of the remainder of the grain ration fed in troughs. 
Bry mash was fed ad lib, and was made up to the following formula : — 

. t 

4 parts by freight Barley Meah 
2 5 ^ Rolled Oats, 

2 „ ,, „ Crushed Oats. 

1 part „ Fishmeal. 

I 5 , „ j, GrassmeaL 

(During the latter part of the test, 2 parts baiiey were replaced by 2 parte 
pollard in the above formula). 

The wet mash consisted of equal parts by weight of the dry mash and 
boiled potatoes. The morning grain feed was oats and the evening feed was 
made up of two parts oats and one part barley. Cabbage, kale, turnips and 
mangels were fed during winter and spring. Limestone grit was allowed ad lib. 


The following quantities of foods were consumed : — 


Mixed Meals 

Potatoes 

Grain 

Limestone Grit 


. , 45,628 lb. 

. , 16.080 lb. 
. . 22,456 lb. 

1,702 lb. 


NOTES ON COMPETING BREEDS^ 

WHITE* WYANDOTTE. 

The majority of the birds in the 28 pens were of good quality. 
Sections A few pens of birds and individual birds in other pens were 
1 and II, backward on arrival and took some time to come into full pro- 
duction. The egg production of the birds surviving the test 
period was very satisfactory, while egg size and quality were excellent. 
Mortality was much higher than amongst tliis breed in the previous test* 


0'^ ; RHODE ISLAND RED. 

. - ' ' With few exceptions the birds included in the 85 pens were 

i $e€lio|is ' ' ' , good specimens of the breed, of good colour and ^>^ell developed. 

18, tod ;IY.^ '^Ptoduction^ was\ satisfactory and egg si^vwas exceptionally 

individual birds produced^_ eggs' defective in 
;,;,ititoh 'Mgherii, previous teste. 
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The winning pen, No. 58^ (in Section III) owned by Miss M. O’Donovan 
Dromore, Viilierstown, Cappoquin, also won the silver cup. The six birds 
were of high quality and laid 1,847 special and first-grade scoring eggs. 


ANY NON-SITTING BREED. 

The 10 pens of White Leghorns included many well-developed 
Section ¥• birds of high quality. Individual birds in a few pens were 
'baekw^ard on arrival. Egg production was up to the standards 
in previous tests -while egg size and quality were satisfactory. Mortality in 
this section was low. 


ANY OTHER UTILITY BREED. 

This section comprised IT pens of Light Sussex and 1 pen of 
Section VL Buff Plymouth Rocks, Some good pens of Light Sussex w’-ere 
entered but the birds generally were not of high quality. 
Production did not reach a high level but egg size and quality were satisfac- 
tory. Mortality in the breed was low. The pen of Buff Plymouth Rocks was of 
medium quality. Production was satisfactory while egg size and quality were 
very^good. 


CONCLUSION. 

The results of the test were generally satisfactory. Egg production was 
well up to average, while egg size reached a higher level than in previous 
tests. Mortality was relatively high but many of the deaths were due to 
non-infectious causes. While the quality of the birds was generally satisfactory 
many birds under-developed or showing breed defects were sent to the 
test. Breeders would be well advised to devote more attention to the 
selection of their entries. 
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Table I. 

The following Table shows the egg production for each of the thirty-two 
tests held since 1912-13 


Test^Period 


Forty-eight weeks ended ; 
3l3t Ang., 1913 
„ 3 914 

„ 1935 

„ 1919 

„ 1917 

„ 1918 

,, 1919 

„ 1920 

M 1921 

9th SepL, 1922 
16tli „ 1923 

15th „ 1024 

ISth „ 1925 

I5th „ 1926 

19th ,, 1927 

19th ,, 1928 

16th „ 1929 

16th „ 1930 

16th „ 1931 

15th „ 1932 

12th „ 1933 

10th „ 1934 

„ 1935 

3rd „ 1936 

Forty-six wee3<$ ended ■ 
18th Aug., 1987 
l^th „ 1938 

l«th „ 1089 

17th „ 1940 

ISth „ 1941 

18th „ 1942 

I8tli „ 1943 

17th „ 1944 


No. of 
Birds 


318 

282 

264 

294 

210 

210 

306 

354 

288 

342 

198 

342 

848 

342 

492 

510 

540 

588 

588 

600 

606 

606 

702 

702 

708 

678 

708 

672 

642 

438 

5X0 

546 


No. of 
Eggs 

Laid 

Average 
Number 
• per 
Bird 

38,199 

120.1 

39,216 

139.0 

as , 764 

, 150,6 

49,830 

169.5 

36,660 

174,6 

36,106 

171.9 

' 55,124 

180.0 

65,840 

186.0 

51,584 

170.0 

68,518 

1 85.7 ■ 

38,519 

194.5 

61,144 

178.8 

68,755 

183.2 

65,137 

1 190.4 

93,912 

190.9 

95.226 

186,7 

101,820 

188.6 

100,752 

171.3 

111,180 

189.1 

111,980 

186.6 

113,047 

186,5 

112,177 

185,1 

181,384 

187.1 

130,040 

186.5 

125,621 

177.4 

126,143 

186.1 

138,800 

188.3 

121,250 

180.4 

114,617 

178.5 

77,640 

177.3 

88,167 
91,903 1 

172.9 

I6S.3 


totaltumbe^n??i in Table I above are based on the 

of deaths. competing, no aUowance having been made in respect 

to only up 

h 1 « s ^ ^ the whole period wm 

SWvS and the ayerage number of eggs per bird 179 , 0 . ^ 
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Table II. 

Average Egg Yield for each Breed. 


Beeed 

Number 
of Birds 
for full 

period 

Number 
of Eggs 
Laid 

Average 
Number 
of Eggs 
per Bird 

Grade Averages per Bird 

Special 

First 

Under 

First 

White WYa^dotie 

147 

, 27,892 

186.8 

107.7 

60.6 

9.0 

Eliode Island Red 

177 

33,000 

391.6 

08.0 

78.0 

14.7 

Will fee Leghorn 

55 

9,076 

181.4 

80.3 

72.2 

10.0 

Light Sussex 

04 

15,446 

164.3 

58.0 

80.1 

16, S 

Buff Rock 

5 

874 



174,8 

- 

131.2 

41.4 

2.3 

All Breeds . . 

478 

j 

87,504 

i 

1S3.3 

02.6 

76.9 

13.8 




Tabue in. 

Average Egg Yield per Bird during each of the Twelve Periods. 


Breed 

i Nnmher 

1 of 
[ Birds 
fca- full 
period 

CO 

Ql 

! 

iO 

; > 

i 

CSI 

« 

Q 

CO 

d 

«o 

<w 

I 1 

a 
^ i 

‘rH 

i 

JN. 

iS 

Cvl 

d 

'-0 

91 

CO 

? 

1 

fH 

4 

tH 

■ ^ 

■ €0 

; 1 
^ i- 

IS 

o 

? 

C3 

53 

»“» 

eo 

1 

. A 

t 

1 

1 

Aver- 

for 

fall, 

period 

White Wyanciotte 

147 

10.6 

13. ol 

1 ILI 

17.4 

17,8 

18,7 

19.6 

18.6 

16.7 

15,1 

15.2 

i 

6.6! 

18«.S' ' 

Island Bed 

177 1 

10.5 

9.9 

[ 15.6 

17. S 

18.1 

19.8 

21,7 

21.0 

18.2 

16.8 

15.6 

6.7; 

19L6 

White Leghorn 

55 1 

■8.2 

12.2' 

; 14.6 

16.7 

17.0 

19.4 

20.5 

19.9 

17,4 

15.0 

13.8 

6,8i 

281.4 

Light Snssea; ... 

94 ^ 

8.8 

7.3 

22.9 

la.e 

17,8 

18.3 

18.8 

17.4 

13.8 

23.4 

13,3 

5,9 

164.3 

Rock ...i 

6 i 

9.0 

10.2 

15,4 

14.0 

18,6 

19,4 

20,8 

17.2 

15.0 

13.6' 

12.6 

8.4 

174.8 

All Breeds 

'478 

9.9 

10.9 

15.4 

17.3 

17,9 


: 2o;4 

19,3 

le.s 

15.4 

14l7 

6.4 

lSt.3' , 
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Table IV. 

AYerage Weight of Egg for each Breeds 


Breed 

Tolai 

Number of 
Eggs I.aid 

Total 
Weight of 
Eggs 

A"\’erage 
Weight of 
Egg 

Average 
W^eiglit 
^ per Bozen 



Ib, os. dr. 

os. df, \ 

os. 

'While Wyandotte 

28,924 

4,024 2 15 

2 4 

2G.7 

Khode Island Red 

35,882 

4,974 1 4 i 

2 3 

26.6 

White Leghorn 

10,275 

1,413 34 6 

2 3 

26.4 

Light Sussex . . 

15,877 

2,137 2 5 1 

2 2 

25.8 

Bufi’ Rock 

045 

137 11 12 

2 5 

28.0 

All Breeds 

91,903 

! 

Hi 

2 3 

26.5 


Table V. 

Numher and Percentage of Special, First and under First Grade Eggs for 
■each Breed in respect of Birds which completed the full 46-week PeriocL 


Beeed 

Eggs Laid 

Percentage Distr: 

IBUTION 

Special 

Grade 

i First 
Grade 

Under 

First 

Grade 

Special 

Grade 

First 

Grade 

Under 
. First 
Grade 

White Wyandotte 

Rhode Island Red 

White Legliorn 

Light Sussex 

Bttff Rock 

15.832 

17,333 

4,912 

5,535 

656 

10.230 
i 13,907 
. 3.970 

8,378 
207 

1,330 

2,606 

1,094 

1,533 

11 

0/ 

/o 

57.8 

61.1 

49.2 

35.$ 

76.0 

0/ 

/o 

! 37.3 

! 41.2 

' 39.8 

! 64.3 

23.7 

i % 

4.9 

7.7 
11.0 

i.o 

1.8 

.'Alf 'Breads 

44,268 

36,752 

6,574 

50.5, 

42,0 

7.5 




Tabli: VL 

Number and Percentage of Birds wbicli laid 200 Specipi and Fkst Grade 
Eggs or over, and not more than twenty per cent, under First Grade, 


®Brsed 

Number 

of 

Birds 
for full 
Period 

Number of ' 
Birds 

wlileli kid 200 
Special and 

First Grade Eggs 
, or over 

PerccHiage 

WMte Wyandotte . . 



- "■ ■■ ■ 

147 ! 

64 

O/ 

/o 

43.5 

Rhode Island Red , . 



177 

C9 

30.0 

White Legliom 


« . 

55 

12 

21.8 

Right Sussex 


• ® 

94 ; 

11 

11 .7 

Buff Rock 


. - 

5 



AH Breeds . . 



478 1 

156 

B2.li 

! 


Table VII. 

Number and Percentage of Birds \fhich laid over 169 but less than 200 
Special and First Grade Eggs and not more than 20 per cent, under First 
Grade, llic figures are based on the number of birds which completed 
the Test. 


Breed 

Number 

of 

Birds 

Percentage 

W!iite Wyandotte 




32 

% 

21.8 

Rhode Island Red 

* *, 

» . 

. . . 

44 

24.0 

Wtiite Leglom 

• . 

. . 

* mm 

19 

34.5 

light Sussex 

. . 


. 

20 1 

21.3 

Buff Rock 

. . 

• • 


4 i 

80.0 


AH Breeds 

.. 

119 

, 

24.9 
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Table VIII. 

Egg Beeordii of Birds •vvliich were awarded Copper Rings. 


White Wyanijotte {55 Birds). 


Pen 

I^UBiber 

Bird 

Nuniber 

Number 

of 

Sealed 

Copper 

Eggs Ea 

ID 

Name and Address 0/ 
Owner 

Special 

Grade 

First 

Grade 

Under 

Fins?-, 

Grade 

Total 

2 

7 

11 

2512 

25X4 

1 

115 

197 

120 

12 

5 

3 

240 

210 

Mrs. M. StaiitoDj 

Woodlands, 

Glaum ire, 

Co. Cork, 

3 



4 

17 

18 

« 

2515 

2510 

108 

188 

lOG 

19 

4 

1 

218 

208 

Mrs. M. J. Smith, 
Colmanstown, 
Balliuusloe, 

Co. Gahvtw. 

W 

m 

21 

22 

23 

2517 

2518 
2510 

2520 

2521 

157 

238 

140 

2U4 

too 

104 

19 

78 

9 

92 

3 

1 

3 

201 

257 

221 

214 

255 

Mrs. M. J. Smilli, 

Ballinasloe. 

Co. Galway. 

5 

25 

28 

30 

2522 

2523 
252 1 

200 

187 

127 

5 

33 

89 

S 

20 

21 i 
213 
236 

Ui\ V. E.,H. iSewdey, 
DimiUB Firs, 

Zion Boad, 

Ilathgar, 

Dubllo. 

S 

4S 

44 

2525 , 
2520 

1 

71 

220 

188 

4 

4 

203 

224 

Mrs. M. 0. Roberts, 
Lakemount, 

Glanmire, 

Co. Cork. 

9 

49 

50 

52 

2527 ' 

2528 

2529 

184 

192 

57 

3G 

18 

150 

! _ 

14 

200 

210 

227 

Slster-in-Cliarge, 

St, Martha's College, 

An Uaiinb, 

Co. Meath. 

JO 

55 

2530 

15 

197 

9 

221 

3dlss B. Quaio. 

AnglesboroC 

Co. Idiiiieriek, 

via rditehelsto^rtt. 

n 

€S 

2531 

72 

100 

7 

2S9 

j^Irs. M. Nagle, 
Springnroimt, 

Mallow, 

Co. Cork. 

12 

71 

2332 

105 

48 

7 

220 

Mr. W. Barron, 
^‘Woodview,” 

GortOTsh, 

Piltown, 

* Co. Jifflceany, 

IS 

1 

S 

2333 

2534 

156 

166 

46 

5S 

'5 ' 

202 

224 

Mrs. M. Stanton, 
Woodlands, 

Glanmire, 

Co. Cork. 




Nufiiber 

of 

Sealed 
Copper 
King 1 


Eggs Laiu 

! 


Feti 

Number 

Bird 

Number 

" 1 

Special j 
Grade ! 

Eirsl 

Grade 

Under | 
First i 
Grade 

— . 1 

Tuliil 

Name a^tb Adbsess 
O v7NEE 

14 

79 

( 

45 

171 

7 

223, 

Mrs. B. CoiiffMaa, 


82 

2536 

41 

160 

12 

213 

! 

1 

1 

RuilllCs 

Eyrecourtj, 

Bailiiiasloe^ 

Co. Galway. 

le 

98 

2537 

154 

49 

1 

204 

]\irs. M. Hcverin. 


99 

2538 

137 

60 


203 

CortooB, 

Browosgrove^ 

Tiiaiiis 

Co. Galway. 

17 

lOS 

2540 

158 

67 

3 

228 

Mrs. R. B. Badie, 


‘ 106 

2541 

181 

26 

2 

209 

1 The Poplars, 

j Beauforfc, 

1 Co. Ke^ry. 

j .... - 

19 

110 

2542 

144' 

69 


214 

Airs. M. 0. Roberts, 


111 

2543 

55 

158 

1 8 

221 

Lakemount, 


112 

2544 

10 

194 

f 16 

220 

Glanmire, 


114 

1 2t>4i> 

01 

187 

1 3 

231 

Co. Cork. 

21 ' 

123 

1 254T 

1 231 

10 


i 241 

Mrs. B. Martin, 

Corglass, 

Kingscourt, 

Co. Cavan. 

22 

129 

2548 

, 215 

29 



244 

Sister-in-Cliarge, 

Rural Domestic Econ- 
omy School, 

Sw inford, Co. Mayo. 


131 ^ 

2349 

70 

136 

6 

212 

24 

ISO 

2550 

170 

36 

1 

207 

Mrs. K. Ryan, 


140 

2551 

03 

178 

15 

286 

Famane, 


141 

2552 

157 

68 

5 

230 

Lisnagry, 


143 

144 

2553 

2554 

11 

74 

106 

145 

38 

24 

245 

243 

Co. Limerick. 

26 

152 

2555 

113 

05 

3 

211 

iUrs. K. P. Graham, 


153 

2556 

97 

119 

4 

220 

Ballagh Lodge, 


154 

2557 

207 

12 

1 

22(1 

Bonadea, 


155 

2558 

90 

127 

25 

242 

Co. Kildare. 

27 

157 

2559 

31 

190 

0 

230 

Mrs. J, Scally, 


161 

2560 

144 

36 

‘S' 

203 

Bailyteagae, 

Ballycommon, 

Baingean, 

Offaly. 

26 

163 

2561 

187 

14 


201 

Mr. W. Barron, 
“Woodview,” 

Gortrnsh, 

Plltovm, 

Co. Kilkenny. 




Pen Bird 

Number N timber 

Nurribcr 

of 

Eggs Laid 

Namb and Address of 
Owner 

Sealed 

Copper 

Rmg 

Special 

Grade 

First 

Grade 

Under 

First 

Grade 

Total 

29 200 

2562 

1G9 

39 

1 

209 

Miss M. O’Keeffe^ 

202 

2563 

ISO 

44 

— . 

240 

BaiiyboodeB, 







Ksioektophcr, 







Co. iiilkenny* 

31 1T6 

Si5G4 

177 

28 



205 

Mrs. E. M. J. Condmn, 

178 

2505 

182 

59 

— 

241 

Knocktemple, 







Virginia, 







Co. Cavan* 

32 1 73 

2560 

220 

3 



229 

j Mrs. 1\!. Cnniioliy, 

74 

25r>7 

1 34» 

207 

26 

267 

j Carrigaiaore, 

77 

2568 

107 

5 

I 

208 

1 Con^ailey P.O., 

78 

2560 

130 

73 

11 

214 

i 

1 Co. j^lonaghan. 


Rhode Island PtED {51 Birds)* 


! 


Number ■ 
of 


Eggs 

Laid 

! 

) 

1 


Pen 

Number 

Bird 

Number 

Sealed | 
Copper 1 
lilBg j 

1 

Special ! 
Grade | 

First 

Grade 

X7nder 1 

Grade ! 

Total 

Name and Adduess oy 
Owner 

49 

212 

2570 

154 

76 

1 i 

231 

]\irs. I\. Sammon, 

j 

215 

2511 

37 

213 

7 i 

’ 

257 

Carrigahorig, 

Lorrlja, 

! 







Birr, Ofkily. 

50 

217 

2572 

132 

99 

3 

233 

Mrs. N, O’Sullivan, 


221 

2573 

69 

156 

13 

237 

Hill View, 


222 

2574 

2 

205 

18 

225 

Clogheen, 

Clonakiilv* 

Co. eork. 

52 

230 

2575 

37 

177 

4 

218 

Mrs* K. Cuddihy, 


233 

257 G 

79 

1 

149 

1 

10 

238 

Billsicle Poultry Farms 
Glenipore, 

Co. Ivitkenny* 

53 

237 

1 3577 

118 1 

87 

2 

207 

Ifirs. J. l\lcCarfchy, 


239 

1 2578 

t 

99 

i 

i 

1S2 

8 

229 

Caherelly Castle, 

Grange, Kilmaliock, 
Co. Liineriek. 

55 

194 

2579 

78 

147 

a i 

228 

Mr, M. Fitzgibbon, 


197 

2580 

104 

1 

105 ; 

1 

210 i 

Gurraiie, 

KEnieedy, 

Co. Limerick. 

56 

# ^ 

'255 

2381 

184 

1 

27 i 

1 : 

212 

Bev. Bro. Dominick, 
Agricultural College, 
Mountbellew, 

Co, Galway, 


184' 

2582, 

171 

sa 

1. ; 

225 

Lady M. Atbliinirieyj, 
Somerville, 

Balxatb, Co* Meatb. 





Pen 

Miimber 

Bii4 

Numbe? 

1 

Number i 

nf f- 


Eggs Laid ! 


Sealed 

Copper 

Ring 

Special 

Grade 

1 Gilder j 
First : First | 
Grade *■ Grade | 

Total 

NA2iiE AKi) ADBItESS OF 
OV/NEB 

58 

265 

266 

207 

2m 

2m 

2588 

25S4 

2585 

2536 

2587 

27 

84 

182 

222 

82 

I 

197 

144 

53 

4 

166 

SO 

4 

2 

1 j 

25^. 

282 

28] 

226 

251 

5iiss IL OTlonovaa, 
Drornore, 

Viidersiovvn^ 

Capp(>cpjii}5 

Co. W aterford. 

m 1 277 

1 273 

1 

! 

1 

2588 1 

2588 ! 

i 

_.i 

173 

157 

27 

61 

i 

s 

202 

226 

Miss 8. WesUns 
Haliyraatlroiigb, 

Dona bare, 

Co, DiiblM, 

j 

j 

j 

•> 205 

2590 

1 

215 

« 1 

! 

1 

. -.1 

‘ 

221 

Mrs. L>, Fliilpott, 
Cliarlesdelci, 

Ban leer, 

Co. C‘ork. 

U 

SOG 

2301 

li 

203 

8 

225 

Mrs. K. SaniriioB, 
Carrigalnoiigj 

Lorrlia, 

Birr, Offaly. 

65 

608 

2502 

210 

5 


235 

Mrs. E. Kamniersiey, 
Ashvole, 

La Mill, 

Tipperary. 

60 

315 

316 
31S 

2308 

2594 

2505 

200 

86 

2G 

26 

1G9 

177 

1 

5 

11 

227 

210 

214 

Mrs. J. }tk‘Cartby, 

Calierelly Castle, 

Grange, Kilmaiiocks 
Co. Limerick. 

67 

323 

2596 : 

172 

50 

1 

2 

224 

Mrs. E. O’DonnDk 
Kiibroedy W est, 
Kilmailoek, 

Co. Idmeriek. 

6S 

326 

828 

S29 

380 

2597 

259S 

2509 

2600 

97 

171 

19 

217 

144 

73 

206 

IS 

8 

' 2 
26 

1 

249 

240 

251 

2S1 

BIrs. B. McAiiliffe, 

Farriliy, Breadford, 
Charlevilie, 

(Co. Limenck). 

70 

881 

882 

888 

885 

2601 

2602 

2608 

2604 

113 

83 

228 

204 

87 

138 

6 

26 

5 

14 

2S7 

205 

285 

221) 

E. Bean Mhie DhLinlinaill, 
lir.eall Atlia,. 

Bailc an 1 ii?3>b'Mgh, 
Co. diiunaldhe, 

71 

875 

876 

2605 

2606 

108 

167 

37 

64 

2 

2 

207 

233 

Mr. Ill Murpby. 

Skeeter itarii, 

Clearies 

Co. exferd. 

74 

367 

860 

2607 

260S 

66 

m 

366 

44 

3 

235 

216 

Mrs. Bl. F. Smith, 

Bridge House, 
llctlystown, 

Co. Meaili. 

75 

361 

8SS 

2609 

2610 

194 

158 

45 

68 

1 

240 

226 

Mi^. N. SiByth, 

Kileloon, 

Bunbo^’Tie, 

Co. Meath. 


128 




Nuciibei' 

of 

Sealed 

Copper 


Kgus 

Laju 



Fen 

Number 

Blrij 

Number 

Special 

Grade 

First 

Grade 

Under 

X^'irst 

Grade 

Total 

Name and Addiikss of 

OWNEK 

7S 

37i) 

2611 

194 

17 



211 

Mrs. L. Hayes, 


381. 

2612 

177 

48 

1 

220 

Walsbesfcown, 

Castlemalion^ 

Newcastle West, 
€o. Limerick. 

m 

387 

2G13 

207 

8 

1 

211 

Miss M. O’Donovan, 


388 

2614 

197 

5 

— . 

202 

Bromore, 


300 

2615 

104 

119 

4 

227 

ViliierstowE, 

Cappoqiiin, 

^ Co, Waterford, 

81 

417 

2616 

1 

76 

130 

1 

\ 

2 

1 

1 

208 

Mrs. B. M. Raftel, 
Knockthomas, 
i N urney, 

I Bagoalslowo, 

Co. Carlow. 

82 

S97 

2617 

145 

62 

i 

213 

Miss M. I^luleaiiy, 


398 

2618 

61 

166 

1 « 

1 

1. 

235 

Abbey View, 

} Clonmel, 

j (Co, Waterforii), 

84 

409 

2619 

170 

24 


207 

j -^liss J. Wesion, 


410 

( 2620 
i 

40 

182 

1 ^ 

231 

i Ballyroadrcrngli, 

j l)o«abatc% 

* Co, Dublirs, 


White Legkorn (12 Birds)* 




Number 

of 

Sealed 

Copper 

Ring 

, 1 

Kcgs ] 

Laid 



Pen 

Number 

Bird 

Number 

Special 

Grade 

First 

Grade 

Under 

First 

Grade 

Total 

Name and Addeess qw 
Owner 

SO 

428 

1819 

186 

41 

2 

229 

MiswS A. Fltegerald, 

Ardgoul, 

iiatbkeale, 

Co, Limerick, 

^ 87 

436 

1820 

187 

14 

1 

202 

Mrs, P. Kelly, 

Mount Mary, 

Ballygar, 

Co. Galway, 

88 

440 

1821 

39 

IGl 

15 

215 

Mrs. M. 3, Sraitb, 

. J 

443 

1822 

115 

114 

4 

233 

Coinmnsfcown, 

Batlinasloe, 

Co. Galway. 

92 

467 

1833 

204 

7 



211 

Sistcr-in-CIiarge, 


468 

1824 

1 94 

108 


202 

St. Martha’s College, ■ 

; An IJaimli, 

' Co* Meath. 

93 

471 

1835 

120 

1 114 

1 ; 

235 

: Sister-in-Charge, 


472 

1826 ^ 

17 ' 

S 189 

48 : 

254 

Rural Domestic Econ- 


473 

1827 

366 

75 

1 

243 

omy School, Swinfoxd, 


474 , 

1828 

178 

; 22 

1 

201 

Co. Mayo. 

100 

, 428 

' 1829 


67 

' 6 

' 222 

' Mrs* M. O^'SheEj, 

j. -.7= 

. ' ’ 430 

i"" 

ISSO 

, '62; 

,153 : 

4 

219 

Parrantane, 

Castlegregory, 

Co, Kerry. ' ■ 



m 


Light Stosez (9 Birds). 




N!iin.ber 

of 

Sealed 

Copper 

Hiog 


Eggs Laid 



Fen 

Numbef 

Bird 

NiiiEbci 

Special 

Grade 

First 

Grade 

Under 

First 

Grade 

Tola! 

Name Aim Abdbess m 
Owner 

102 

582 

2621 

171 

S2 


203 

Bliss M. Daly^ 

Kiiockglassj Bloynalty, 
Ceanaiians Mor^ 

Co. Meatli. 

im 

497 

2622 

119 


4 

226 

N. OkSulli^aiij 

Hill VieWj Ciogiieea^ 
Clomkiltyj 

Co, Cork, 

im 

511 

2626 

|HRMM 

121 

4 

220 

BIrs. M. Keatley^ 


514 

2624 

42 

173 

21 

236 

BoakefielcL 

Bally tore, 

Co. Kildare. 

im 

518 

2C25 1 

137 

72 

1 

210 1 

Sister-in-Charge^ 

St. Martha's CoIiegCj 

Ao Ualmh, 

Co. Meath. 

109 

524 : 

2630 

214 

12 

1 

22T 

Mrs. BL Nagle, 


5sr 

2627 

162 

4S 

5 

215 

Springmount, 

Mallow', 

Co. Cork. 

111 

530 1 

2628 

i 

C4 

148 

9 1 

213 

i 

1 

Birs. J. Keiy-HiiLcMasoB» 
Lissen Kail, 

S’^vords, 

Co. Dublin. 

114 

556 

j 2629 

1 

I 

55 

1 

140 

i 

! 

8 : 

200 

Slster-m-Charge, 

St. Blary's'^Abbey, 
Glencalm, 

Co. BVaterford. 










ISO 


Table IX. 


iU'siJis of posl'iiiorieiii cxaiuiujitions peribriHcd by Ibe Veterinary College. 


Dali' i 
of i 

X'uoihcs’ 

of 

Xu in her 
of 

Breed 

Result of Fost"UH»rtein Rxaniiiiaikm 

O'i'iiLJi ' 

! 

Ori, 1.“^ 1 

Biol 

IVii 

TO 

UlioJe Kl'Uid Red 

Viseeral gout. 

h; 

o « 

05 

ROode isUuid iled 

Peritonitis aiid ovidueiiti'!. 


Oh 

12 

WhOe IVvimdulle 

Gout. 

IS ; 

D'iO 

28 

WhiU* \\ vjmdotO* 

Xeplirilis. 

.. IS 1 

J] 1 0 

05 

Rhode Uhmd Red 

Gtuil. 

,, i-s 

1. ks 

80 

White Loi»honi 

Lout. 

u 1 

tl2 

8 1 

Bhr»ije Isiaiid Hed 

Cout. 

„ 2j 

J02 

7 5 

Rhode Island Red 

V'iscerid goiti. 

2<> 


no 

Lf'^ht Su.Sfsex 

Visocnil gold. 

1 

rj»4 

75 

JRiode Island JUai 

Nephritis. 

» s 

:i!. ■ 

0 

Widie Wvamiol.te 

Nephritis. 

, 10 

108 

lot 

Uahfc Siiss(‘X 

iVritoijiliH und oviduetiSis 

s 1 5 

ops 

71 

Rhixli' Islanrl iR-J 

i;Vinphonui!osis of IIk* ovarv. 

25 

21 

t 

White Wyandotte 

l'<»ngesiion of the luniis. 

; h\\ 2 

a f 

! 1 

Whitt' Wvandolte 

Iiupaetioii of llie c*rop. 

„ !:j 

*21.1 

5 i 

Hlmde IsLuid lu'd 

Xeiiro-lyinphonKit.osis 

, 17 

200 

17 

Rhode Island Hed 

tuU.i'rifcis 

2i 

01 

15 

White Wvandt>tt<* 

Xeiiro4vmpliumi.atos!s, 

21 

280 

ill 

Rhtkie Isl'Hid Hetl 

1 rills. 

2S 
HH !■ 
Jan. J 

000 

00 

Rhode Island Uvd 

V!',ceral fyinphfunatosis. 

•..n 

i-H 

Rhode Island Hod 

iXcuro'Ivniphoinat-oHis 

*'* 

01 

1 1 

WIhR' Wyandotte 

Neiirci-ivniphonnUosis. 

2( 

OSI 

57 

Rhode hJnntI Ht'd 

! Vriloidlis. 


258 

50 

Rhode l.siarai Ht'd 

l^yinpliomatosls of ilic bowel and ovary. 

20 : 

{.:> 1 ' 

90 

Whilt' Lt'e'horn 

Acute indarmnation of Uk' egg passage. 

•\ 1 

125 1 

8r» 

White Leohorn 

Peritonitis. 

i'>h. 0 

2H8 i 

in 

R!u>de Island Red 

C'aneerous growth on eye. 

,, 20 i 

220 ' 

52 

Hhotle Island Hed 

Blood tumours of the liver un<| Rpieru. 

.. 2H 

1 0;^ ,' 

17 f 

Whitt* WytuuioU.t' 

Peritonitis. 

Mar. 1 ' 

05 j 

1 1 i 

IVhitc Wyandotie 

Xef'rolii* uleeralion of the pharynx. 

0 1 

257 ' 

50 1 

Rhode Island Hed 

Peritonitis. 

„ 21. ! 

200 ! 

05 1 

Kht>dc Island Bed 

I'eriUniitls. 

.. 2‘|. 1 

!.0 1 ' 

80 1 

Rhode Island Hed 

Lym]>ho!nalosis of the pcriloiieiim. 

April 2 i 

100 1 

10 ; 

Mldte Wyandotte 

Peritonitis. 

4. ' 

1 05 i 

28 ; 

White Wyandotte 

Tuberculosis. 

„ 0 I 

421 : 

80 1 

White Leghoni 

Peritonitis. 

n ! 

070 1 

71 1 

Rhode Island !?ed 1 

Nephritis. 

„ 15 ; 

407 

80 ! 

Rhode Island Rod 

Neiiro-lyniphomatosis. 

21 1 

520 . 

1 0 !) j 

Light Sussex 

Viscera i gout. 

„ 2i 

074 

71 1 

lliiode Island Heti 

Iwinphoniafcosis of the heart. 

„ 27 

000 

75 ■ 

Rhode Island Bed 

Tubereidosis. 

,, 28 

287 1 

01 1 

Rhode Island Bed 

Nenro-iyruplmrna tosis. 

H 2R 

2,08 i 

TO ' 

Rhode Island Bed 

Peritonitis. 

,, ' 29 

120 j 

21 

White W5"andoUe 

Hitpture of a fatty liver. 

Ma)" 5 

525 , 

109 

Light Sussex 

1 Tapeworm and eapfllarfa worm infesta- 

n ft 

"405 

92 

White Leghorn 

tion. 

Tapeworm and roundworm iiifestattom 

n 17. 

84 

14 1 

White Wyandotte 

Ncuro-Iymphomatosis. 

20 

578 

102 

light Sussex 

Peritonitis and enteritis. 

June 7 

240 : 

m . 

Rhode I^and Bed 

Tuberculosis. 

' n 10' 

554 

, 114 

Tight Sussex 

Visceral gout and peritonitis. 

10- 

250 

56 

Rhode Island Bed 

Paenmonia and (*,ap!liariii worm in- 

:,M 

"108- 

17 

. Wlnte Wyandotte 

festation* 

Visceral gout. 

;;W' ,.80 

- . ' 45' 

8 

. White Wyandotte , 

, Peritonitis and oviduetitis. 




Table 


Date 

of 

Death 

Number Nufi^ber 
of i of 
Bird 1 Pen 

Breed 

Result of Post-mortem Examination 

June SO 

2S6 

1 

1 53 

fihode Island Red 

Tuberculosis. 

July 3 

213 

I 49 

Rhode Island Red 

Ferlloriltfs and o^iduetitis. 

„ 3 

183 

1 57 

Rhode Island Red 

Visceral gout.. 

„ 10 

485 

1 i18 

Buff Rock 

Lymphomatosis of the ovaiy and 

khlneys. 

*, 15 

91 

i 15 

White Wyaodotte 

I^eukaamia and periiomti'is. 

20 1 

60 

i to 

} White Wyandotte 

Oviduct ills. 

„ 31 i 

553 

j 113 

Light Sussex 

Peritonitis. 

. 31 ; 

297 

1 63. 

Rhode Island Red 

Peritonitis and oviduetiik. 

32 i 

SO 

; 6 

White Wyandotte ■ 

i Enteritis. 

», 23 i 

406 

1 83 

Rhode Island Red 

1 Peritonitis and oopheritis. 

„ 25 ! 

S09 

1 76 ^ 

Rhode Island Red ! 

m 

1 

O 

» 33 1 

32 

1 ^ i 

White Wyandotte^ 1 

Enteritis. 

25 ! 

I 96 

1 15! 

White Wyandotte | 

Visceral gout. 

Aug. 1 : 

70 

12 ; 

! WMte Wyandotte | 

Ruptured fatty liver. 

„ 14 

) 

593 

j 101 ; 

i ^ 

! 1 

1 Light Sussex i 

, 

i i 

Penionilis- 
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Table X. 


Kaml)sr and Percentage of Deaths for each Breed. 


BfiEEDi 

Humber 
of Birds 
Penned 

Number 

of 

Deaths 

Percentage 
of . 
Deaths 





1 

% 

Wliite Wyandotte 

« * « • 

• * - 

168 

21 : 

12.5 

Rhode Island Red 


• i 

230 

33 1 

“ 15.7 

White Leghorn 

* » « • 


60 1 

5 ' 

8*3 

Light Sussex 

* « * » 

• « 

102 ' 

S 

7.8 

Buff Rock 


" • 

6 

1 i 

16*7 

All Breeds . , 

546 

68 

12,5 


SECTION PRIZES. 
Section I — ^^Vhite W'yANDOTTE. 


Owner of Pen 

Scoring Points 

Special and 
First Grade 
Scoring Eggs 

Firsi Prize (110) .• Mrs, M. Stanton, - 
"Woodlands, 

Gianmire, j 

Co. Cork. ! 

8,008 ' 

1 

1,287 

See&nd Prize (17) ; Mrs. Bl. J. Smith, 

CoImanstOTO, 

Ballinasloe, 

Co. Galway. 

2.988 

1,204 

Third Prize (£5) Sister-iii-Charge, 

St. Martha’s College, 

An Uaimli, 

Co, Meath. 

2,787 

1,153 

PmMih Prize (M) : Sister-iii-Charge, i 

School of Domestic Science, 

* ^ Dunmanway, 

Co, Cork. 

2,56S i 

i 

1,064 

Mfik Prm (£2) : Mrs. M, Stanton, 

Wbodlands, 

Gianmire, 

2,516 

1,0S9 

• ‘ ^ ’ • Co, Cork, 
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Section II--- — ^1¥hite Wyandotte (Station Holdess). 


OwKEB, OF Pen ' 

l ' 

[ Scoring Points i 

1 

J Special and 

1 BTrst Grade 

1 Scoring Eggs 

Fifsi Prize (£10) .• airs, K. Eyain, 

Famane, 

Lisnagry, , 

Co, Limericlc.^ ! 

1 i 

1 SJ38 f 

1 ^ 

i f 

1,3CIT . 

Semnd Friu (£7) ; Mrs, K. F, Graham, 

Ballagli Lodge^ 

I)onadea» 

Co. Kildare. 

1 ' 2#S05 j 


Third Prize (£5) : Mrs, M. CoBnolly, i 

Carrigamore, , 

Corvailey F.O., j 

Co. Monaghan. i 

2,7SS 

i 1,182 

! 

Fourih Prize (£4) : Sister-in-Charge, ! 

Rural Domestic Economy | 
School, Swinford, 

Co. Mayo. 

2,761 

1,15S 

Fifth Prize (£2) .* Mrs. M. Heverin, 

CoitOOB, 

Brownsgrove, 

Tuara, i 

Co. Galway. j 

2,761 

[ 

1 1 

1,146 


Section III — Rhode Island Red. 


OwNEB OF Pen 

Scoring Points 

Special and 

First Grade 
Scoring Eggs 

First Prize (£10) Miss M. O’Donovan, 

Dromore, 

Viilierstown, 

Cappoquin, 

Co. Waterford, 

3,247 

1,347 

Seeoni PnM (£7) : Mrs. N. O’Sullivan, 

Hill Vieiv, 

Clogheen, 

Clonakilty, 

Co. Cork. 

2,782 

1,193 

TMfi Piim (£5) ; Mr. M. Fltr^glbbon, 

Gurrane* 

Kilmeedy, 

Co. Limerick, 

2,591 

1 I.IOS 

FGUTlkPriteim): Mrs, K. Earl, 

, Grantstown House# 

Waterford. 

, 2#5S1 

1,1172 

Fifth 'Prize (£2) .* Miss J. Weston, 

Baliymadrough* 

Donabate* 

Co, Dublin. 

2,475 

1#05S 






Section* IV — Rhode Island Red (Station Holders). 


OwNEE OF Fen i 

1 

Scoring Points - 

,J 

Special and 
First Grade 
Scoring Eggs 

MtsI Prize (£10) .• Mm i\i. iMiiieahy, 

Abbey View, j 

Clonmel, i 

(Co. Waterford). 

2,896 

1J§5 

S€€Gui Prize i&7} : Mrs. B. M. Rafter, 

‘ Kaocktliomas, 

Ximiey, 

Bagnalstowii, 

Co. Carlow. 

2,691 

1,148 

TMrd Prize (£5) .* Miss M- O’Dunovan, 

Dromore, 

Viilierstown, 

Cappoquin, 

Co. Waterford. 

2,659 

1,W8 

Fmifth Prize (£4) .* ^Irs. L. Hayes, i 

Walsiiestown, j 

Castleraabon, ! 

Co. Limerick. { 

2,570 1 

i 

1,086 

Fifth Prise (m : Mrs. M. h\ bmitii, i 

Bridge House, ' 

Bettystowfl, | 

Co. Meatii. 1 

1 

2,501 1 

1,081 

1 


Section V — Any Non-Sitting Breed. 


OwNEK OF Pen 

Breed 

Scoring ’ 

1 Points 

Special and 
Blrst Grade 
i Scoring Eggs 

Fifsl Prize (£10) ; Si.sier4n“Clmi‘ge, 

Rural Boiaestic Economy 
School, Swinford, 

Co. Mayo, 

White 

1 Leghorn 

2, 76a 

1 1 
j 

; 1,187 

Second Prize (£7) : Mrs. M. O’Shea, 

Parrantane, 

Castlegregoi'y, 

Co. Keriy. 

do. 

! 

- 

2.588 1 

I I,0T1 

Third Prise (£5) ; SiBter-in Charge, 

St. Martha’s College, 

An Uaimh, 

Co. Meath. 

do. 

2.418 

i 1,026 

pmm Prize (£4) ; Mw. P. Kelly, 

' ' Mount Maty, 

Ballygar, 

Co. 'Gaiw&y. 

do. 

9,691 

1,011 

'pi/m Prke fm) i Mm. M. ' J. Smith, 
Cohlxanstown, 

,, Baliinasloe, 

1': ,V , ; ‘ ^ Co. 'Galway. 

do. 

2,87» 

f8i 







Section TI— Any Other Utility Eheed, 


Owner of Pen : 

Breed 1 

1 

Scoring ! 
Points 

Spcela! and 
hirst Giririe 
Srorliig ijCgg's 

First Fnze (£10) .* 31rs. 31. Coiiierford, ; 

Lamo^ue, i 

Windi^ap, 1 

Co. Kilkenny. ; 

Light ; 
Sussex ‘ 

: 

i 

i)u*j 

Seermd Prize (£7) : Sisfcer-iii-Charge, - i 

St. Martha's College, I 
An Uaimli, 

Co. Meatli. 

do. 

2, Si# 

98a 

Third Friz^^ (£5) : Mrs, M, Riordan, | 

Cloglieen, i 

Co. Tipperary, i 

do. 

2,299 

1 90 G 

1 

i 

Fourth Prize (£4) : Mrs. A. Colemaji, 

Baiiyeallen House, 

Crooin, 1 

Co. Limerick. i 

Bull ‘ 
Ruek 

’! 

2,196 

1 

[ 927 

! 

i 

! 

Fifth Prize (£2) ; Mm B. RoMie, ; 

C’ieaiiestovvii, 

Co. Wexford. ; 

Light 

Sussex 

2,1 SG 

’ 931 

i 




SPECIAI. PRIZES. 


The Special Prize of a Silver Cup (or its value, £10) for the Pm of birds 
scoring t!ie highest number of points during the Test has been awarded to 
Miss M. ODonovaii, Dromorc, ¥illierstown, Cappoqiiiii, Co. Water ford^ for 
Pen No. 58 (Bhode Island Red) which scored 3,247 points. 

Special Prizes of £2 each have been awarded to the follo'^riiig owners 

1. Mrs, K. Sammon, Carrigahorig, Lorrha, Birr, Offaly, for the sitting 
breed Pen No. 49 (Rhode Island Red) which scored 969 points during 
the period 1st October to 23rd December. 

2. Sister-in-Charge, Rural Domestic Economy School, Swinford, Co. Mayo, 
for the non-sitting breed Pen No. 93 (White Leghorn) which scored 
822 points during the period 1st October to 23rd December. 

S, Sister-iii-Charge, St. Martha’s College, An Uaimh, Co. Meath, for the 
indmdtml sitting breed bird No. 50 (Pen No. 9, White Wyaaidotte) 
which scored 201 points during the period 1st October to 23rd December. 

4. Sister-in-Cliarge, Rural Domestic Economy School, Swinford, Co. Mayo, 
for the individml non-sitting breed bird No. 474 (Pen No. 93, White 
Leghorn) which scored 189 points daring the period 1st October to 
23rd December. 

5. Mrs. K. Ryan, Farnane, Lisnagry, Co. Limerick, for the indwiimd 
sitting-breed bird No. 140 (Pen No. 24, White Wyaiadotte) which scored 
649 points during the Test. 

6* Sister-iii-Charge, Rural Domestic Economy School, Swinford, Co, Mayo, 
for the individual non-sitting breed bird No. 473 (Pen No. 93, V/hite 
Leghorn) which scored 593 points during the Test. 
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SECTION IV.— RHODE ISLAND RED (STATION HOLDIiRS) continued. 


150 


"S 1 

g 5 ‘5 i 

!i&( ^ s 1 

:s ! 

fi: cu i 

r- •< w i 

1 

5 

1 

X ) 

3 1 

1 

" 1 

i M i 1 : 

i ! 

; i 

■S ! -2 i 

^ M i 

,:t 0 xf c 

t 2 £ ' £ 2 £ i 

■S & ^ ' 3 S- 

( 

73 ; (3 ^ 

^ (o ' Cl .H.. a 

b 03 b 1 r-T 73 

3- b S 1 3- S S 

) 

/.pooig i 

sjrji? |o jaqumx ; 

pi^a jid 1 

sSStr |o 3S«iaAY \ 

1 

i i 1 { I i j i i i i ! i 
! 

^ ;i rp !> O X tS 1 ic « (N t* iSt^vS-ir 

! * 

M CJ M CJ « } r- 71 c) r-i CT w j 71 SI Si Cl 71 

0 70 *7 a ',3 a 

03 H 03 r-l 73 04 

a^cicooi j 

03 *“i 73 73 7.. 73 ! 

i 0 

i a 2 c 

« {-. 1 

Si £> 1— O ® X ■ «3 -4 CJ D ,-( £>, 

jCXj-CSr.l'- 1 t^ — 75XX 

C5 i7 *.0 r- 

OS 3s CO 04 t 
r^-t 1 rw 

5 .- © ft lO ft b 
^ CTm OX 

b dUi-^o i 

■*“ ©"tC" ©’xr©"' 

O X X C S X 
-7 73 rM 73 

® ; pouaa nna | 
_ „ 1 

X 35 if* '■O O 

7unx>C7au- 


CXX03 1 04 
OOCrH ) uO 

b © b b Cl 
a 0 « '®'' 

i 

1 

a 

£ 

§ 

3 

cg’^sa-i DO 

■— 'OppaQ ?sitg 
pirs tBuads ‘ 
®puJ3 jsiijI pt:2 
|B!3sds aAjpajsQ 

|?PX 

; 

77 35 1', a SIC < sjxrfci’-a 

tQ S!77C0 cc 71 I C*5 Ci SJ 

a<oau7t>. ; X 

r-tCrJ* i IC 

■ftOiOiafTM 

OS cs 74 

O '7 7 1 >.7 u7 © 

7S rl'7!74:0 

; 1 1 : , 

i M-i i' i i i i- 

i 1 ! 1^ { 

1 1 l"Sg 

C5 »G 77 X 73 C 
^ O a ^ US C 

os C: C3 7 ! -f CO ® a 03 X ? X 

X T- « os -t 0 1 IS. T- I-- s 

"1 C3 T~ r« 04 —'CM OS 

O CC © IS © 
7-01 O >7^ 

73 CS C3 

lO O ft ® O CO 

tN. u; ft © © f-i 

ts 01 tH 7} 73 

aptij^ ;sai^ 

. 

'' i S* !S 1 ■ 1 = i : - 

r-, r. id :c CO 

- 

ri -iC' (“1 ft 03 a 

9p©J£) jsaijii 

(M a «-- X r' 1 "'j C5 a X 05 r- I a a a «-( i o 

C3 C5 r-i a t X a 74 C 73 * «0 7^3 i 7- 

j -i f 

© 03 X 7# -* a i © © 73 03 X CO 

eo jej •’^ j ^2 S S 

ap«!i9 |iip3tls 

“c a -i« C ^ i . 74 W P- a 74 

' S'* 

' r: 

o i o*^ o 

X I 0173 ' -H 
i >7 04 i ft 


il ‘Mny-f *Snv 

i ! ^“ ! i . ! * 1 

1 i : 1 

O Ij:. 1© j 

^ a a _ c. f- 

f. *2nv"d Afn f 

iSc ' ^ 

rt 0 ; C" ir 74 

01 ' ^ — 73 

i '■ 1 ?i 

73 1 Cl 1 £ 1 

i-TrjTb"^ iVx ”■ j 

f) ip«X"0 mnl 

3 » £ 1 1 ^ 

I'-OS 1 r..c4<- 
-Ir. 1 r-i 73 

X U \ \ ^ T. 

M 1 (d i b 1 

BGG5 LAID 

s aonf-ei: 

a 1 s 1 i ‘.5 

X 0 i 'm- O-I ‘f. 

f-. 01 i r-. C4 

r- b , ! [05 

73 1 -. 1 i 1 

Cl ! cb 1 X 1 

03 1 73 1 I-H 1 

b £ b 54 73 j 

It ^m~n ‘v^Y 

S IS®cS 

-( S3 6 b 01 a 

03 01 01 r-1 74 

CC VO , ) , )~i 

74r-< ( i 1 03 

t'- i b f o ^ 

03 1 74 1 03 a 

— »S ir. “ © b 
r- 71 74 71 71 71 1 

1 

n ldY~ll -JEK 

" OS d'oj C r-< C 1 «4 75 C: 57 f- cn 

71 ‘ 74 73 74 rw C4 

tow 1 1 «o 
OtCl^ i ' 01 

i>. j e<. 1 b M 

01 1 01 1 

aoi-icci-H 
71-0371 71 73 03 { 

n *q»^ 

jt 74 ! 0:07173 [ 74 '— iOr-»~<C 

i »H74 74 74 73 7t73 3J 

ac * * 1 '7' 

04 74 , » 1 73 

o j b lb' 

S3 ! 71 1 01 i 

X 03' IX C~ ft f« S 
M73-irH03Cl . 

It *qaj|~II5 'toC 

» 4^ CO SC [ f''. 
WrS — SI 1 

C3 0 a 0 71 CS 

01 04 04 71 

10 74 0 j (CO 
r. 03 tH 1 1 71 

b f O ' X 1 

C4 1 N 1 71 1 

S' 73 X © l« b 

71 04 M ri 01 iH j 

os -TOf-W ’oaa 

X OC’-'+C: 

p.( — * r-' 01 T— »-( 

JO b CO ft c X 

03 C4 rHCl-t 

isa 

S is 1 X 1 =^ 

b«bx«o ’ 

7»73 t-i7174 

S5 '33G“0S 'AOM 

m ft «5S>‘*-* rK 

03 -i >«( 73 *-* 

0 ^ b X 1-1 a 

OJ 03 04 03 04 

1S3S I U 

3 IS ISli 

C. :b’ a ft .71 b 
r. OJ irM 03 73 

gg*Ao,^™os DO 

|”'’3 ^r^c«' j ; 

i b'osr^cc; 

! ! -3 

J 04 ft 1 ! 0 

1 04 1 1 04 

1 i "c 1 

OlCOi'-mbtr. 

04 73 IS 04 74 03 


. X i XCII^O 

SS'DO-I'POJ -C 1 

?,“-T : i 

CO 0 I> X ^ IS 

-354 

i M » I- i-- b M 

1 ^ ^ r- 

C7 ft C. SO M C3 
SldrMrtd 

(-1 

« 

0 

1 

t 

fe ^ « J O e; ts ! X O ITS Cl y- ! e r-e O 

w 05 0-3 ! '7 03 © o o a 

^ 1 -1 ir~*r-' 

1 X ft '"' © ' © © ft © *7 © 

aig S 1 52'-'3=S I 22-=^3;: i ='»''®<=s 

X5 ' *a «; iX uc »a ! *# -c '•it ■•(ina ■<# ; *fi ijs o u» us ■rt' 

: © ^ X 07 ft ft 1 ft a ■'^ © w © 

1 ft -}< »Ti ft »-•: -# ' ft ft ft ft «7 ft 

p2isjo-oxj illill 5 iiiifsi 

ivaoaa^oi 

S0S0WCO57C0 

r-l 73 CO 'S' ft © 

© © o o a © 

ft ft ft © 3% 7C i 
ft ft W ft S7 17 

gwi at 
|o 8?®ci 

sirj 

a*^ " ^ ” 

at;. 

b * = = - • 

r. 

rt 

tc 

' bi 

1-- 

'ii 

«« 

s 

m 

a « 

M 

1 1 ' 

»«, 

M » 

5 

f 

& 

lilt 

^.|IB 

u|^ 

s 

i ^ 

C 

If “ 

*|j 0 

r 

1 

S t 
§ s 
§ -2*^ 
Hb'S.S' 
wild; 

«|3' 

s< ' 

5s 

JC b « 

4-* S cs 

P 5*5® 

1 

H « 

u b t; 

:3i^-S 

asao 

S 


« 

« . 

C4 

«E> 

to 

«> 


04 

3> 

>. Y-'v,- 


* 

to 

■« , 


• 


‘*'Pen pro<iuc';d more than 20 per cent, of eg^s under first grade. 
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ADVERTISEMENT 






THE DEVELOPMENT OF WHEAT GROWING 

IN EIRE IN RECENT YEARS AND THE EX- 
TENSION OF MILLING STORAGE AND 
DRYING FACILITIES, 

If the middle-agcci aian-inL-lhe-streei were asked whal: fiiiiclanierifal 
difference there is between his daih/ bread of to-day and that of his youth 
he would probably say that he has not noticed any cliff erence* Yet. twenty 
years ago a considerable proportion of the flour used in £ire was iiiiilecl 
overseas, vdiile all the wheat from which it was obtaiued was grown thouS^aiids 
of miles from this country, sonic of it even as far avvoy as Australia. To-da^y. 
not only is ail our flour milled in this country, but the bulk of it comes from 
■wheat grown in our own iiclds. 

A good idea of what led up to this change and much interesting information 
as to the state of wdieat production and flour milling in Ireland over a period 
going back almost a century can be got by glancing through a few compara- 
tively recent and very interesting reports which are probably quite unknown, 
to the great majority of people. These are a Report of the Tariff Cuiiirnission 
(Report No. 8) dated April, 1028. on an application from the Msh Flour 
Millers' Association for a 8/- per suck tariff on impcu’ted flour, the Slajority 
and Minority Interim Reports of the Economic Committee, 1928, dated Aprik 
1929, on wdieat-growiiig and on the question of a tariff on flour and the 
Report of the Prices Commission, dated July, 1984, on their investigation!, 
into the prices charged for urheaten flour manufactured in this country* 
We learn that in I84T, still known as the famine year, the area under wheat 
in the thirty-two counties of Ireland was some 070,090 acres, slightly more 
than the 642,000 acres grown in the Twenty-Six Counties in 1944* As can be 
ascertained, however, by reference to the Statistical Abstract published by 
the Department of Industr}?- and Commerce, the yield was substantially less 
than at present, and it is probable that most of the wheat was exported 'to 
Great Britain to feed the expanding industrial population of that country 
while the potato remained the staple food of our own agricultural community* 
Hence the famine wben the potato crop failed* Following the famine years 
the population fell steadily during the remainder of the century. So did the 
area under wheat, the acreage in the Twenty-Six Counties dropping from 
nearly 429,000 in 1851 to less than 60,000 in 1891 and to just over 81,000 
in 1901. The Twenty-Six County figure remained about the thirty-thousands 
until &e food production 'campaign during the Great War of 1914-18 brought 
it up to 180,000, but when that war came to an end the wheat acreage de- 
creased rapidly until in 1928, the year of the Tariff Commission's report, it 
was back to the 31,000 acres of the opening year of the century. In theMddle 
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iweiities it fell as low as 22,000 acres and was again down to tliat figure In 
tlie year wliieli, as will be seen, marked a change in Government policy 
in regard lo wlieat-growing in £ire. 

Many factors contributed to the great alteration in the attitude of Irish 
farmers to wheat-growing during the period reviewed in the previous para- 
, graph* Emigration from this and other European countries led to the opening 
up of gi‘eat areas of prairie soil and the clearing and cultivation of timber 
lands in Nortii America and Australia; this in turn enabled vast quantities 
of wheat to be produced on those virgin soils with a minimum of labour and 
attention. It was the period of development of railways in America and the 
traffic provided by the increased production of the new settlers encouraged 
the building of railw^ay systems on a trans-continental scale to bring the wheat 
to ports on the Great Lakes and the seaboard, whence either the grain, or the 
flour milled from it, could be cheaply transported and delivered to this and 
other European countries at prices with which farmers operating under the 
conditions obtaining in this country could not compete. Cattle production 
and dairying, with markets at home and in the more and more thickly 
populated industrial cities of Great Britain, seemed more attractive to Irish 
larraers, while maize from South America provided a cheap feeding stuff, 
111 these circiiuistauees farmers here turned their attention from wheat to 
cither aspects of farming. 

froproveineiits in milling processes, particularly the development of the 
modem roller flour mill, and the invention of a process of whitening flour 
without interfering with its quality, also made it impossible for the old water* 
driven, stone mills in this country to compete with the excellent, cheap, and 
attractively wdiite flour milled in Canada and Great Britain and transported 
to this country at very low freights. The derelict mills to be seen everywhere 
in various stages of decay during the first quarter of the present century and 
then, in many cases, disappearing altogether from the landscape, told their 
own story of the great change in conditions brought about in this country 
during the industrial age. 

The Irish millers did not, however, let their foreign competitors have things 
altogether their own way ; modern roller-milling plants were set up at several 
of our ports to which ocean-going steamers could bring cargoes of wheat, and 
feven in inland districts ^ enterprising millers, though depending mainly on 
imported wheat, were able to modernise’ their mills, maintain themselves 
against the competition of flour milled outside this country, and even keep 
alive locally the tradition of wheat-growing. ^ But there were casualties ; 
tod the pressure of outside competition urged the Irish Elour Millers’ Associa- 
'tionin 1927 to ask fpr a protective tariff' of 6/- per sack on imported flour, 
tUsi the Tariff Commission of the day 'did not see fit' to recommend. 

V, ’ C' , ' ' ' ' ' ' ' 

V’iift'iWSg there wm f change, already referred to, in Government policy iii 



Ilie direction of making this conriir} more independent ff outside sources 
of supply as regards its requirements of foods and feeding Kstulls* Not only 
was it decided to revive interest in wlieat-growing and tillage geiieralty, but 
also to provide for the milling at home of our total iiour requirements instead 
of importing flour milled abroad. As a7i immediate relief to the existing mills 
an import; duty of 5/- per sack (280 lb.) was imposed on flour iiiiporcecl cm or 
after 7th July, 1932, while legislation to give effect to the new policy 
being planned and enacted. Subsequent to the report of the Tariff Com- 
mission in 1928 there had been a period of several years of o^'er-prodiictioii 
of wheat in the principal producing countries with the result that w^heat 
prices on the ivorld market had fallen greatly. For some years prior to 1928 
the average price in this country of imported rrheat had 'been upwards of 
30/- ci.f. per barrel of 28CI lb., but the price had fallen steadily in the years 
that followed and in 1933 became less than 15/- per barrel. Wliiie such prices 
afforded this country an opportunity of enjoying cheap flour and bread, even 
with the addition of the 5 /- import duty on flour, they made the growing of 
wheat for sale on a competitive basis entirely uneconomic for our farmers. 
They were promised, however, by’' the Minister for Agriculture on belialf of 
the Government a remunerative price and an assured market for all the wheat 
they would grow in 1933. This promise was implemented by the Agricultural 
Produce (Cereals) Act, 1933, w’-hich greatly altered the outlook of both farmers 
and millers in regard to the growing of Tvheat and the production of flour for 
the country’s requirements. 

* 

The Cereals Act empowered the Government to fix "‘standard’’ prices for 
home-grown wheat and to enable the price obtained from the miller to be 
supplemented by a bounty equivalent to the difference between the average 
price obtained by all the growers in a sale season and a higher ""standard” 
price. In the first sale season, from the beginning of the cereal y^-ear {1st August, 
1933) to mid-December, the ""standard” price was 23/6 per barreL For the 
remainder of the cereal y* ear it was increased to 25 /- with, a view to encouraging 
growers who were in a position to do so, to hold over their grain until the 
spring months and so spread the marketing of the crop over as long a period 
as possible* The result of tlie standard price arrangement was that, while the 
average return obtained by gro’wers was 23/6 or 25/- per barrel according 
to the time of sale, those growers who grew the best wheat and so obtained 
the highest market price from the millers got more than the ""standard” 
price, while growers of inferior wheat got less* This differentiation provided 
an inducement, to the grower to produce as good a wheat crop as he could* 
The millers, got the wheat at world market prices and it was unnecessary to 
make any increase in the price of flour,- the bounty needed to make wheat- 
growing a paying proposition to the farmer being provided from general 
taxation. The actual rate of bounty paid in the 'first sale season was 7/- 
per barrel ' , 

To operate the wheat-growing scheme on a bounty basis it was pecessary 
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to es‘t:i])li8h in eacli cereal year a register of wlieat-groweivs wlio would be 
eligible for bounty in respect of the quantity oi' wheal sold by each as certified 
by a Toillcr or other authorised pui*chaser. There was necessarily a considerable 
delay in payment of the bounty and a fartner who sold his wheat irmriediateiy 
after haryesfc could not get paid until the following s]>ring as the average 
price could not be determined until all the millers' sale cerlificates had been 
semtiiiised after the end of the sale season. If a grower died in the meantime 
payment could not be made until his legal representative had been ascertained^ 
Somedines in such eases, interest in the 'jH'operty passed to several persons 
a,!i(l fclic consent of each had to be obtained before payment could be made to 
any one of them— usually the son <*r daughter working the farm. Sometimes, 
again, the cost of taking out 3 >rol)a,ic or letters of administration to establish 
legal elaini to the bounty amouated to more than the sum payable. It became 
evident after a couple of years' working of the Act that the bounty system 
was cuinbersoiiic and giving rise to various administrative difficullics. It was 
decided, therefore, to change tiie basis of subsidy to the grower by fixing 
iiiiriirmu'n prices on a bushel weight basis which millers were obliged to pay 
aiid thus to transfer the cost from the taxpayer to the consumer by increasing 
iiic' price of Hour, and consequently of fjrcacl, to a price sufficdciit to remunerate 
the miller for his increased outlay on wheat. The millers did not eonihie thenw 
selves to the iiuiiiiiiurn price but usually paid a premium of about 2/6 per 
barrel which tluy were able to do wdthoat any corresponding increase in the 
price of flour. The miniinimi prices to gi'owers were aiinouiieed two years in 
advance so that farmers niighi arrange to include ^ wheat in their normal 
rotation of crops. 

Until 1963 there wws no obligation on millers to purchase home-grown 
Wheat but it became essential to any scheme for extending wheat-growing 
that growers should have a guaranteed market as well as a satisfactory price. 
At the same time a miller could not be expected to pay the feed price for 
wheat wdiich he could not use, so his obligation was limited to the purchase of 
mill able wheat, defined as vrheat commercially clean, in somid and sweet 
condition and capable, having regard to the methods eustoniarily used in the 
milling industry for the cleaning and conditioning of %vheat, of being milled 
into floio" suitable for human consumption. To ensure a market for ail 
wheat conforming to this description the Cereals Act, 193S, linked provisions- 
for the increased growing of wheat with provisions for the increased home 
prodoetion of floiir by the establishment, under the Control of the Minister 
for Industry and Commerce, of a system of licences for mills. Each licensed 
mill was allotted a nulling quota related to its capacity and the holder of the 
licence was obliged to mill not less than 90 per cent, of that quota in each 
dereal year, while, if he exceeded the quota he had to pay to the Minister for 
Industry and Commerce a severe penalty proportionate to the extent of the 
byermilling. Millers were thus obliged to keep their mills in regular operation 
me time undue competition, which might result In the closing 
.♦was elimiimteS..The total capacity of the mills existing at bhe 
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passing of the Act was insiiffieient to provide floiit for full requirements and 
their output was supplemented by ])ermitting the importadoii, under licence 
issued by the Minister for Industry and Commerce, of sufficient flour to make 
up the deficiency. As the prohibition of im]iorts of flour, except under licence, 
rendered a protective tariff unnecessary the import of 5 /- imposed in 
the previous year was discontinued. That duty had enabled several 
mills to resume -work and 'when the Cereals Act became law additional flour 
mills, equipped on the most modern lines, were quickly established at Carlow, 
Cork, Milford (Co, Donegal) and Waterford. As these came into o'peration 
flour imports w'ere reduced and when ail were working, lieenees for the 
importation of flour ceased to be issued. 

Wheat imports were controlled by licences issued by the fulnister for 
Agriculture to an extent sufficient to supplement home production of uheaL 
The absorption of the latter by the mills was secured by fixing each year, 
by Order of the Blinister for Agriculture, a ‘^hiational percentage’* applied to 
the milling quota allotted to each licensed mill. This percentage of his quota 
the miller was required to mill each year in the form of home-grown wheat 
and he had, therefore, to set out to purchase home-grown wheat to an extent 
sufficient to enable him to fulfil his obligation. The national percentage was 
based on the estimated production of wheat of each year’s harvest and was 
fixed some time before the beginning of the cereal year so that miliers could 
make their arrangements. The figure could be varied later so as to adjust 
it closely to the actual quantity of wheat marketed and so provide equitable 
distribution among the millers, none being obliged to purchase or mill more 
than his quota. The foregoing steps soon affected the wheat area. In WM 
the acreage w^as 50,000 and in 1034 almost 94,000. In 1935 it stood at 163,000 
and the following year it reached 254,000 acres which represented the high- 
winter mark of wheat-growing until 1939. 

As the area under “wheat increased new problems arose and had to be dealt 
with. Prior to 1933 flour millers had no occasion to provide storage for more 
wheat than would meet immediate requirements. The various grain importers 
supplied them with a steady stream of cargoes at the ports and evqry miler 
could secure a fresh stock of wheat at very short notice. If, however, for any 
reason such as anticipation of a rise in price, a miller wished to build up Ms 
wheat stocks, and had storage space available, he could do so '.safely, the 
wheat being sufficiently dry to allow of its being stored in bulk for a con* 
siderable period. The storage of home-grown wheat was not so simple. Even 
when harvested unde? the most favourable conditions its moisture ebatent 
was so high relatively that it could not safely be stored for any length of time 
unless artificially dried or alternatively stored in such a way that it could 
fee turned over by manual labour at fairly frequent intervals. When' replying 
to questions put by the Tariff Commission in 192% the Irish Flour Millers^ 
Association, pointed out that they could not finance or safely store, even if 
tibey had the acoomixtodation, the entire home wheat crop if powers pr^'sed^ 



it lor srJe as they do barley, immediafceiy aft^T Hie harv'cst* Tlie Associatioa 
therefore, elairned that it would be imposf^ibie for millers to purcliase tlieir 
Teqiiiremciits of iiome-|rrowB. wheat ex-eept iu the same w^y as previously^ 
aamely, as requireil. 

It sooo became evideBt^ however, that the purchase of wheat by Ihe 
Millers on such lines, even with an attractive price and an ultimate assured 
market would have a disastrous effect on wheat-growing. The majority of 
farmers, no less than the millers, had no means of holding their wheat in store 
for any leiigtliy period after threshing and in the vast majority of cases were 
financially incapable of providing suitable storage accommodation. Even if 
they could do so their wheat had a moisture content too high for safe keeping 
and would not remain sweet unless given attention which they could not 
afford. It became necessary, therefore, to market the crop when threshed, 
or cease to grow wheat. The increased standard or minimum price in the 
period after December was an attempt to induce a proportion of the growers 
to keep their wheat in the stack and have it threshed in the spring months, 
but in practice this offered no solution as each year 90 per cent, of the entire 
crop was threshed and thrown on the market before Christmas. The inability 
of a mill ill a particular area to absorb the farmers" wheat as quickly as 
offered led to complaints of loss or deterioration of grain, involving financial 
loss to the owners and a general set-back to wheat-growing in that area. 


To meet the situation the original Act w'^as amended by the Agricultural 
Produce (Cereals) Act, 1935, by which each miller having an annual milling 
quota in excess of 10,000 barrels was required not only to mill his home- 
grown wheat quota but also to purchase, dry and store the wheat. An Order 
made each year by the Minister for Agriculture under the Act prescribes 
percentages of the quota which each licensed miller must purchase in the 
period of the cereal year ending 31st October and on each of several succeeding 
months so as to absorb the crop. Another annual Order requires each miller 
having a millmg quota exceeding 10,000 barrels to provide and reserve 
sufficient storage accommodation for a specified proportion of his home- 
grown wheat quota and to provide drying facilities capable of dealing with 
a specified quantity of wheat per day in proportion to his quota. The rate 
at which wheat can be delivered to the mills is, to a large extent, regulated 
by the capacity of the threshing mills operating in the country. In fixing 
storage and drying requirements regard was had to this, . as well as to the 
existing storage and drying capacity of the mills, or that which they might 
reasonably be expected to provide either by additional capital expenditure 
or by rendng accommodation from maltsters or others engaged in the business 
^ of drying. and. storing grain. The purchasing, drying and storage regulations 
have been adjusted from year to year to keep pace with the increasing pro* 
; ^ duction of wheat and th^ accommodation necessary to deal with it. . ' * 


a^few of the ihillets affected by these requirements, realising that 
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the policy of home production of wheat was one deniaiidiBg their earnest 
co-operatioiiy qiiicldy set about mstalimg ample drying and storage fa-cilities 
at or in coiiPxectioii with their mills instead of depending on rented accrom* 
niodation. Fortunately there was at that time no difficulty in procuring 
drying equipment and from very soon after the passing of the Act of 
right up to the emergency in 1939 some of the most modem gfain-drying 
plants in the world were erected in this country. One flour mill has a plant 
capable of taking in the wheat from the growers axid drying it down to a safe 
keeping moisture content by an automatic process at the rale of fifty tons 
per hour. In another thirty tons per hour can be similarly handled. A mimber 
of other installations with capacities of from one ton per hour to fifteen 
tons per hour are located throughout the country wffierever Oour mills are 
situated and are so organised that they work continuously tweiit 3 ^“four 
hours a day during the peak period of wheat reception. Even during the 
emergency it has been possible to provide some additional drying plant as 
well as the storage space which must accompany it, and the heating arrange- 
ments for the drying process have been adapted to burn native fuel. The 
few mills that have not, so far, provided themselves with diving plant of 
their own are in a position to rent their requirements and thus all of the 
thirty-seven flour mills in the country are able to purchase the home-grown 
wheat as quickly a,s it is offered to them by the growers and to dry and store 
it in safety until it is required for milling into flour. There is now a reserve 
of both storage and drying to meet exceptional conditions such as a very 
w^et harvest and the measures taken have placed the country in the position 
of being able to dry and store in one hundred days, if necessary, the whole 
wheat crop marketed by the growers. 

It had been the custom for the majority of those farmers who grew wheat, 
to have sufficient for their own domestic requirements milled into wheaten 
meal in the small grist mills which exist in considerable numbers throughout 
the country. Provision was made in the Cereals Act for a continuation and 
expansion of this practice, permits being issued by the Minister for Industry 
and Commerce which authorise the holders to mill home-grown wheat on 
commission for growers. These millers were not permitted to purchase, either 
home-grown or imported wheat, or to sell wheaten meal, but neither were they 
subject to the regulations in regard' to milling quotas, etc., applying to licensed 
mills; Some of the smaller licensed mills, however, carried on a combined sale 
iind commission business and, as the extension of wheat-growing had in some 
cases the effect of increasing their commission milling, and correspondingly 
reducing their sales of wheaten meal, milling of home-grown wheat on com- 
mission in such cases was aEowed to count towards fulfilment of the oHiga- 
tion to purchase their home-grown wheat quotas. 

V As a result of what had been done' 'in the preceding seven years by all 
concerned, the outbreak of the emergency 'at harvest time in 1939 found 
this country m a relatively secure position as regards its breadstuff supples. 
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Tlie experience of those years had been that though hi unfavourable seasons, 
decreased yields might be expected, yet with reasonable care and attention 
wheat, even ivhea grown on a large scale, could be grown successfully in an 
iiidement season and would yield a crop of reasonably good miiliiig quality. 
The area under wheat had risen from some 22,000 acres in 19S2 to a figure 
which varied little from 250,000 acres in the four years immediately pre- 
ceding the emergency. It appeared that this area represented the inaxiiniim 
production likely to be achieved in the conditions then prevailing, unless 
the miiiimuiii or guaranteed price w’-ere to be increased to a point which would 
involve a further increase in the cost of flour and of bread, or alternatively, 
an increase in taxation to provide a subsidy stabilising the price of flour. 

Wheat-growing on this scale called for some 200,000 barrels of seed wheat 
each season. About half of this quantity was purchased from seedsmen and 
included both imported seed and seed assembled by purchase from growers ; the 
remainder of the seed used was held over by or exchanged between the growers 
themselves. Experiments conducted by the Department of Agiicultiire for 
some years prior to 1933 had suggested that Queen Wilhelmina, Squarehead's 
Master and Yeoman were the most promising winter varieties then in use- 
On the much greater scale on which seed wheat was required from 1933 onwards 
Queen Wilhelmina and the almost identical variety, Double Stand Up, 
retained their general popularity as the piiiicipal winter sowing varieties ; 
Squareliead'vS Master proved particularly suitable for certain areas, mainly 
in the westerii counties ; and a fair quantity of Yeoman, Pajbjerg, Fenland 
Wonder, Little d'oss and several other locally fancied varieties continued 
to be imported as long as they were available. Imports of seed wdieat were 
controlled by licences issued by the Blinister for Agriculture and importers 
w^ere required to take reasonable steps to secure that the seed they imported 
W'as of good quality and of named varieties only. At first, Red Marvel was 
one of the most popular of the spring varieties, but for various reasons it 
lost favour and particularly when a new variety, Diamaiit, became available 
ill sufficient quantity. This, in turn, was to a large extent replaced about the 
beginning of the emergency by the Swedish variety, Atle, which had in 
previous years been found very satisfactory. The great bulk of tlie spring- 
sown seed during the last few years has in fact been the produce of some 
25,000 barrels of Atle seed imported early in the emergency when the oppor- 
tunity wm taken of importing as much of that variety as could be obtained 
before this country \ms cut off from external supplies. Other spring varieties 
favoured in particular localities or to meet special conditions are Kolbeii^. 
April Bearded and Fylgia. 


' Imports of commercial seed-wheat increased from about 20,900 barrels 
in 1933 tO' 245,000 barrels in 1939, the last year in which importers could 
- foeely obfoin their fall requirements from firms abroad. In the following two 
. , ^ j^ears^ imported supplies were on a greatly reduced scale and practicallj 
afte 1942. Thenceforth the requisite seed had to be provWed froai 
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within the country except for an occasional small qiia-ntity of pedigree seed 
wliicii it was possible to import by special arrangement. 

For some years prior to the emergency, foundation stocks of pedigree seed 
wheat produced at the Albert Agricultural College and in extension plots 
at the Plant Breeding Station at Ballinacurra had been allocated to selected 
seedsmen for growing on contract* The seedsmen concerned did not always 
succeed in securing the whole of the ])roduee but such produce as was received 
was mainly disposed of for seed in tlie ordinary way rather than grown again 
under contract. This procedure naturally failed to produce pedigree seed in 
quantity and wheat crops generally during the past few seasons contained 
slight admixtures of two or more varieties. In order to make the best use 
of the pedigree strains becoming available each season the Minister for 
Agriculture encouraged the formation by certain members of the seed trade 
of a Company — Pedigree Seed Growers Ltd. — to which will be allocated in 
future all pedigree foundation stocks arising each season and which will 
grow these stocks and the produce thereof under contract with a view to 
making available each year enough seed of pedigree strain to enable growers 
or other seedsmen to procure suifficient for their own purposes. As a result 
of the operations of the Company it is anticipated that up to 50,000 barrels 
of seed of pedigree strains entirely true to name will be available after 
the 1945 harvest. The varieties Atle and Pajbjerg will be available in largest 
quantity. Steps have been taken to produce also pedigree stiains of Queen 
Wilhelmina^ Square Head’s Master and April Red. 

In the meantime seed requirements have been met by stocks assembled 
each year by a number of seed assemblers under permits issued by the 
Minister for Agriculture. In the case of spring varieties much of the seed was 
dried down to an extent sufficient to ensure retention of vitality. The assembly 
of sufficient stocks was encouraged by a scheme under which the Minister 
guaranteed selected assemblers against serious loss, the difference between the 
seed price and the ordinary milling price being partly met by a subsidy in 
cases where an unsold surplus remained on the hands of the assembler at 
the end of the sowing season. 

In spite of the -spread of wheat-growing on a large scale to classes of land 
which a few years ago would hardly have been regarded as suitable for wheat, 
and despite the shortage of artificial fertilisers and the difficulty, indicated 
above, of renewing seed stocks, The yield of wheat has remained remarkably 
good. While not so high as the average of 20 cwts. per acre or over in 'the, 
period’ 1910-1930, when wheat was mainly sown on selected lands only and 
full advantage was taken 'Of the improved methods of cultivation, ’use 'of 
artil'kial fertilisers, selected seed, etc., encouraged ^ by the educational 
schemes of the Department of Agriculture,' the yield ' from- 1940 to 1&44 - 
inclusive, mever fell below IT cwt. per statute acre* Although, thp 
during som,e of these years- was by no means favourable the yie!^ 
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wliole, as good as during fche years immediately preceding the emergency;, 
md wm inneh bet!-cr than the average yield from 1850 to 18705 when coni; 
parable areas were sown and gave a yield of only 12 to 13 cwt« to the acre. 

If the development of wheat-growing and flour milling briefly outlined in 
this article had not taken place in the period immediately preceding the 
events of 1939, the food position of this country, so far as bread is concerned, 
might have been serious during the emergency. The total quantity of seed 
wheat wiiieli could have been made available for the harvest of i940j assuming 
that wheat-growing had remained as it was in 1932, would not have sown 
as much as 200,009 acres, even if a generation of farmers unaccustomed to 
wlicat-growing could have been induced or compelled to procure and sow 
that quantity at short notice. Actually, over 300,000 acres of wheat were 
grown in 1940 and the produce, added to the quantity which it was possible 
to import, just sufficed to meet requirements until the next harvest which 
yielded the produce of 463,000 acres grown in 1941. Later in the emergency 
wheat imports were limited to the quantity which could be carried in tins 
country’s own shipping and at one period, to avoid a sliortage of bread, 
home and imported supplies had to be supplemented by a substantial quantity 
of barley withdrawn from industrial use, while at the same time, following 
several increases above the normal 70% extraction, the whole of the wheat 
berry had to be ground into flour giving a brown loaf. In 1942 and 1943 
over 500,000 acres were devoted to wheat and the harvests of those years, 
supplied over two million barrels of wheat each year to the flour mills as 
well as providing the whole of our seed supply and as much wheaten meal, 
ground at over a thousand grist mills throughout the country, as the growers 
needed for the use of themselves and their families. The wheat harvest of 
1944, from some 642,000 acres, required over balf-a-miliion barrels of seed 
• saved from the previous year and provided the flour mills with two-and-a- 
quarter million barrels of wheat, equivalent to almost two-thirds of the total 
flour requirements. It also furnished seed for 066,000 acres grown in 1945. 

As the economic limit of wheat production appeared to have been reached 
prior to 1939 it was not likely that the mere existence of a state of eniergeney 
would suffice to bring' about any sulistantial increase in the wheat area, and 
special steps to procure increased production had to be considered. As early 
as October, 1939, the Government felt it nheessary to impose a measure of 
compulsory tillage which required one-eighth of the arable land to be culti- 
vated in the year 1940. A gradually increasing requirement was imposed in 
successive years until in 1944 and again in 1945 the tillage quota amounted 
to tlrrce-eighths of the arable land, with an allowance for lands newly laid 
,doTO to grass after ha\dBg been sown with corn crops for several years. 
To' encourage more wheat production during the emergency a campaign of 
; 'advertising and propaganda in the press, by pictorial posters, cinematograph 
and radfo talks was mamtained with the aim of having 700,000 acres 
virtue of the Emergency Powers Act, 1939, certain of 
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the provision^ of the Cereak Acts were siispcncled and instead of niinimniii 
prices for wheat of the following year's han est T^xed prices were annoimced 
each auiiimiL The price to the grower for the highest grade of wheat rms 
raised to 41 /-per barrel in 1041 and increased from year to year until in 
1944 and 1945 it stood at 55/-. In addition, from 1943 onwards, the equivalent 
of a further 2/6 per barrel provided by crediting growers with a bonus 
for the purchase of artificial h;riili$ers at a reduced price when sufficient 
supplies become available after the emergency. As the wheat acreage did noi, 
up to 1043, approach the figure regarded as the niiiiininin necessary for 
security, the Compulsory Tillage Orders for 1944 and 1945 included a require- 
ment to sow a proportion of wheat in the tillage carried out on cciili holding 
varying from onc-tentli of the total arable area in the best wIien.!:-growing 
counties to onc-twenty-fifth in the least suitable. 

The combination of a measure oi' compulsion with which all might reasonably 
be expected to comply and an attractive price encouraging wheat-growing in 
excess of the compulsory quota by farmers in a position to carry it out 
resulted in an immediate increase from 509,000 acres in. 1943 to 642,000 
acres in 1944 and 666,000 acres in 1945. 



The yield of oats which was obtained from 1851 to a!)Out ]9CI() is recorded 
as riaviii^' been from elewen to fifteen liundredweiglits per statute acre. 
Tills w’-as very lo^v, especially when it is remembered that a considerable 
area under the crop was cultivated intensively with hand labour. During 
that period very little attention seems to have been given to the selection or 
Improvement of varieties, although it had been observed that a change of 
seed wms very advantageous, especially where the new seed was obtained 
from Scotland wTitre the Potato variety of oats had rapidly come into favour 
and had displaced most of the older vaiietics. The popularity of this variety 
created a market for Scotch-grown seed oats which continued to exist until 
quite recently, and ivould probably still exist in some districts jf supplies were 
ax^ailable. 

A commercial strain of potato oats was extensively grown in Co. Roscom- 
mon up to about 1920. While it gave satisfactory results on the light and 
poor types of soil, its tendency to lodge in the clay soils was a serious draw- 
back, In fact it not unusual to see acres of this variety lying flat after a 
rainfall, thus rendering harvesting a laborious and expensive operation as. 
the crop had to be cut with scythes. 


The importance of introducing strong-strawed varieties of oats had been 
long recognised by plant breeders, and indeed they had been working zeal- 
ously for some time at the production of new and improved varieties by 
hybridisation and selection. The first great improvement that had been 
brought about was the introduction of such varieties as Banner, Record, 
Yielder, Abundance and Victory. Those 'varieties stood reasonably well 
and gave a comparatively good yield of grain. From about 1920 onwards 
great strides were made in the introduction of oat varieties, and it" can be 
mentioned with pride that this country kept abreast of the work done in 
other countries. The Plant-Breeding Department at the Albert Agricultural 
College, Glasnevin, achieved remarkable results in the production of new 
and improved varieties. 

Victory 2 was the result of a single plant selection mfi.de from a hybrid 
stock obtained from the Plant-Breeding Station, Svalof, Sweden.. It has been 
an outstanding success and is still one of the most popular varieties in cul- 
tivation for the medium types of soil Glasnevin Sonas was the result of a 
cross betw’eeii Banner and Tartary. It gave remarkably good results in its 
capacity to resist lodging and to produce a good^yield. of grain. Varieties 
introduced subsequently proved superior especially in respect, of quality 
of grain and eariiness. Among these was Glasnevin Success, which was not^ 
’ miiaiained. It is another hybrid variety .specially suited for growing in late 
clay soils. The introduction of 'Ardri, which was derived from a 
Victory 2 am! , Glasnevin Sonas, completely revolutioniseci 



the growing of oats in soils where forroerly tlje crop suffered from lodging* 
Not alone did it prove to be a good^ standing variety^ but it has also proved to 
be one of the heaviest yielding varieties of oats in euitivatioiu The first trial 
plots that were laid down with this variety in Roscoiiitooii gave the remarkable 
yield of 43 cwts. 1 qr* of grain per statute acre. It was then realised that a 
new variety of oats had at last been introduced which possessed all the 
qualities that could be desired, and one that was still able for growdng in the 
heavy, clay loam soils of Co. Roscommon, 


At that time tlie Department of Agriculture had a Seed Distribution 
Scheme in operation. Pedigree seed oats was allocated on the recoHimendatioii 
of the Agricultural Instructors in small quantities to individual fanners who 
in turn gave an undertaking to reserve the produce of the crop for seed and 
to distribute it amongst local farmers in the following season. The plots wx^e 
small and the amount of seed available was not distributed to any great 
e;Ktent in the following yearxo that the primary aim of the scheme was more 
or less defeated. Owing to the limited amount of Ardri that was available 
at the time it was realised that an effort should be made to propagate this 
outstanding variety for general distribution and it was tliis that prompted 
the writer to introduce a scheme for the growing of seed oats in Count,? 
Roscommon. 


Up to this period there was not any seed-growing tradition among the 
farmers of the County except in the growing of Certified Seed Potatoes, 
It was felt that what had already been done to make this latter scheme such 
an outstanding success could likewise be achieved in the case of seed oats. 
At the outsel: it was realised that the primary aim should be to produce seed 
of a high standard of quality, and with that object in view attention was 
focussed on a district which had a reputation for 'early ripening and the 
production of good grain. Such a district was to be found in a part of South 
Roscommon where medium, light, limestone loam soil was general, and where 
it had been recognised that grain crops ripened early, coloured and filled WelL 
A start was made with a limited number of selected farmers in that area. 
They were supplied with a quantity of from eight to ten barrels of foundation 
^tock of pure-line pedigree Ardri oats from the Cereal Station at B'alMna- 
curra, Co. Cork. At first, five or six growers were selected to participate in 
the scheme. These growers were expected to continue producing' seed from 
this pure-line stock for at least three years when they were again supplied 
with a fresh stock from the Cereal Station, A similar number of growers 
were selected in each: succeeding, year, and in that manner contact was 
maintained with the growers of the second, third and even fourth year crops 
of pedigree oats. It was estimated that twenty-five to thirty growers could 
produce over 2,000 barrels of reliable seed each season which would be 
sufficient to supply portion of the requirements of the county. The scheme 
worked according to plan and it was luckily in full production at the outbrcsak: 
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of hostilities in 1939, The Tillage Regulations which w'-ere subsequent^ put 
into operation required the cultivation of an increased acreage of farm crops^ 
and resulted in a considerably increased demand for seed. The County 
M 0 sroiiiiiioti seed-growers were not only in a position to supply the require- 
liieiits of fanners in Roscommon but they had a surplus which w'-as gladly 
accepted at a remunerative price to the growers by traders in other counties. 


Careless and iiiclifferent growers were liot allowed to participate in the 
scheme as it w’as realised that such growers could create a bad reputation 
and nullify the efforts of the more conscientious growers who were determined _ 
to make the scheme a success. The extension of the scheme meant that a large 
quantity of seed gradually became available and a market had to be found* 
for the surplus. A very necessary step then was to provide facilities for eleanihg 
and dressing the produce for seed purposes. Unfortunately war conditions 
hampered the possibility of introducing any up-to-date cleaning machinery’ 
and in the majority of cases the growers had to be content with the results 
obtained from good liaiid-winnow'ers. An elaborate cleaning and dressing' 
plant was installed in a local corn mill but owing to the increased quantity 
of conmiercial grain that had to be handled during the emergency years it was 
.impossible to deal the cleaning and dressing of the pedigree seed at this 
centre owing to the danger of admixture. The installation of an up-to-date 
cleaning plant is now engaging the attention of those growlers, and it, is hoped 
to erect such machinery at -a* suitable centre to cater not alone for the seed 
growers but also for local farmers who might be anxious to retain their own 
grain for seed. 


It has been recognised that a change of seed is very advantageous if judic- 
iously made, otherwise, it may not give any good results. The change does 
not seem to be successful if made from a poor soil in a late ripening district. 
The best results are obtained from seed grown on good loam soil where 
plump, well developed and nicely coloured grain is produced. In the poor, 
light soiivS and in late ripening districts deterioration seems to take place 
more rapidly and a change may then be necessary every three or four years, 
whereas, in the better soils a change may not be necessary for five or six 
years* A change of seed actually means a change of soil, environment and* 
eiimate, and if judiciously nmde, the crop is enabled to resist the attack 
of insect pests and fungoid diseases and will give an earlier harvest and a 
larger yield. Nqw hybrid varieties seem to degenerate more quickly tlian the 
oMer-established varieties?, and this accounts for tlic necessity of a more 
frequent change of seed in fche ease of the new* varieties. 


*UeretOfore' the idea generally prevailed that Scotch imported seed oats 
:'‘y^;su|5erf,or to bomegrowil samples. This idea probably arose because of the 

^eed that W’-ere offered for sale. This seed ivas 
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well coloured, clean. iiBiform, polished and trimmed wiLli up-to-date deaniiig 
plants^ but these seemed to be the only outstanding factors that were really 
in favour of Scotch seed oats. The gcnnination and utility of the imported 
.varieties were not anything better than the homegrown seed ; in. fact it lias 
.been found that homegrown seed oats when projierly cleaned and dressed 
is equal to any imported seed* 


' The selected growers of seed oats have to comply with stipulated conditions 
‘laid down b}^ the Department and the Committee of Agriculture. They 
are as follows : — 

1* T!ie crop must be sown in suitable soil with no other A'firiety of oats 
in the same field. 


2. The Agricultural Instructor or any Official of the Department of 
Agriculture must have access to the crop at any time for the purpose 
of inspection. 


S. The crop must be harvested, stacked and threshed separately. The 
produce must be cleaned and eveiy effort made to coiivert it into a 
suitable seed sample before offering it for sale. 


4. Any cultivation operation that is considered necessary by the Agri* 
cultural Instructor must be carried out by the grower. 


5. If the produce is considered suitable it is to be reserved solely for 
seed purposes, but if it is unsuitable it cannot, be offered for that 
purpose. 


6. The grower to be responsible for the quality and purify of the produce 
offered for sale. 


All selected seed oat growers are advised to treat their seed before sowing 
with a fungicidal powder dressing to prevent fungoid diseases that might 
be injurious. The farms of those selected growers are visited regularly during 
the growing season and where a crop shows an, undue amount of impurities,, 
smut, rust or fungoid disease 'it i$ rejected for seed purposes. Crops' are 
alowed to ripen folly before cutting, and harvesting is done under the most 
favourable conditions possible. The stacks intended for seed are well made 
and secured against weather conditions. The threshing is generally done in 
the spring. This latter idea prevailed amongst the older' generation of farmers^ ’ 
and it still seems to stand the* test of time, Grain' th^t^ is threshed during, 
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October, Novenilier and December geiierally deteriorates more or less during 
storage im matter how well it is kept under ordinary conditions. This is due 
lo the excess of iiioistiire in home-grown grain which gives rise to heating and 
the development of mildew\ There seems to be no better method of keeping 
seed-grain than In the stack and the old traditional policy of keeping the 
stacks intended for seed unthreshed until spring is still recommended. The 
argiiinent generally put forward against this practice is the amount of damage 
done by i-eriiiiii and w^eather conditions. Farmers .can do a good deal to check 
the damage done by rats and mice by building the seed stacks upon trestles 
of a few feet high so as to prevent rats and mice from climbing up into the 
stacks. Stacks that are properly thatched and secured will remain dry and 
undamaged during the most: inclement winter. 

During the past two seasons selected growers in l:hc county pFociiiced over 
barrels of pedigree Ardri and 1,000 barrels of Potato (Ardee). A con- 
siderable amount of the Ardri w'as distributed among farmers in the county 
and the surplus was sold to seed-merchants in other counties. All the Potato 
{Ardee) was purchased by local farmers actually before being threshed. 
Several individual growers realised up to £350 per annum for seed oats. 


(Eeeeived for publication on 16th August^ 1045). 



LAYOUT OF FARM BUILDINGS. 


% 

Dokal F. O^Dwyek, EArcK M.B..I.AJ. 

Logically considered, buildings form a part of the production iiiachiiiery 
'of industry, and if industrial produ(*tiou is to be efficient its buildings must 
be as intensively organised as a machine for the fulfilment of llieir futtCtioin 
This is as literally true in its applicjation to farm produclion as it is in its 
application to tlie manufacture of automobiles. 

Well-planned farm buildings are rare in this country. 'IV hen the Milk sand 
Dairies Act of 1935 came to be implemented it was discovered that Com- 
paratively few of the applicants for registration had buildings complying 
with the not over-exacting requirements of the Act, and although there has 
been some improvement since in the matter of Dairy Farm buildings the 
general standard of farm buildings and of farm planning as a whole is much 
lower in Ireland than in other agricultural (jountrii^s. Many farmers will 
tell you that they cannot afford w'ell-planned buildings — that Agriculture 
in its present state cannot carry the overhead expense tliiat they represent. 
Mr. Henry i'ord or Lord Beaverbrook would tell you that their industries 
could not survive in twentieth-century competition if they had to operate 
against the drag of inefficiency imposed by badly planned buildings—they 
could not fight with blunt weapons. lri&*h Agriculture must soon meet the 
keenest competition it has yet experienced, and it cannot hope to coiiquet 
if its weapons are blunt. 

It is not suggested that all existing meffieiently-planncd farm buildings 
should be demolished and rebuilt. The buildings on most farms are the 
legacy of a haphamrd growth from generation to generation. They have 
grown as our great cities have grown — by continual addition and occasional 
demolition without any master plan to guide their development. We have 
awakened at last to a realisation of the chaos towards which our urban 
development was heading, but the adoption of a town-planning scheme for 
the City of Dublin does not involve rasing the City to the ground to provide 
a virgin site for the town-planner’s activities, it involves a certain minimum 
of demolition, but its principal aim is to co-ordinate all future building 
activity in accordance with a master plan so that the grdwtb of the City may 
be in the direction of a funetionaUy-planned organic unit.' 

If such long-term planning were applied to the farm, co-ordinafinf # 
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improrenient measures in accordance with a single plan, it conk! transform 
the poorest holding within the span of a single generation 


Functional plaimoig is but one of a trinity that claims the allegiance of 
architects. Structure and Aesthetics are the other two, and Structure and 
Aesthetics bring new gifts to the farni-planiier. Structure brings him a wide 
Tange of new synthetic building materials and of reeentiy"-de\'elopcil biiiiding 
inetliods that make it easier to reconcile the eouilicting demands of efficiency 
and economy. They oiler a saving hi first cost and upkeep which in turn makes 
possible the provision of better housing standards for livestock and iinproveci 
storage facilities for crops, fodder and farm iinplemeiits. Aesthetics gives 
him a new conception of architectural beauty based on forthright simplicity and 
sinceri ty — ucoiiceptioii of beauty Miat can be realised iiian impretentkms group 
of fani) builcliogs as truly as in a towering Cathedral Although jcstlietics shows 
no results on the balance sheet it makes a spiritual eontribiitJon to that sum 
total of human happiness which is the final aim that even balance sheets 
must serve. 


Otir present aim is to discuss the principles governing the layout of lanit 
buildings — the priiiciples on -which the master plan must be based— ami we 
Will approach the problem from the viewpoint of functional planning. 


• III planning a group of farm buildings a wide range of factors must be 
,considered“from the contours of tlie site to the social habits of pigs ; from 
the direction of prevailing winds to the traffic circulation of animats^ fodder^ 
manure, milk .and crops* Efficient working of the whole depends as much on 
•the pl^oper layout of the group as on the planning of the individual buildings. 
The efficient working of each unit depends no less on the skilful planning of 
the building than on the excellence of its equipment. The planning of each 
unit is influenced in turn by the type of equipment to be used end the layout 
of the farm as a wffiole is influenced by the planning of the mdividiia! buildings* 
With so many interlocking factors conditioning the problem, it is essentia! 
to adopt some logical method of approach. In this multiplicity of conditioning 
factors the problem differs not at all from other problems of functional 
planning and the method of approach will be the same. 


It is a cardinal principle that planning must begin with a study of the site 
—its ske, shape, aspect, contours, prevailing winds, position of existing trees 
and watetcourses and its external approaches. From this study we proceed 
lo! sketch the building layout in block-plan form and thence to the plaiming 
of the individual buildings, I have not attempted to define the several stages 
of planning—since this is not a treatise oh functional planning—biit merely 
to indicate the order in wMch' the problem must be tackled, beginiiing with 








Ijie broadest issues and working down through successive stages until the 
final detail is crystallised. 


If this sequence is disregarded — as it is in the case of the hajihazard 
development already referred to — the layout quickly degenerates into a state 
of functional chaos which checkmates any possibility of logical and ordered 
growth. The erection of an excellent cow-byre in an ill-considered position 
may defeat every effort that is expended on the planiimg and equipment of 
the building itself and make impossible the economical extension aimig proper 
lines of the whole group of farm buildings in the future. 


Let us now attempt to formulate in detail those factors that shape the 
layout of farm buildings and see what specific influence the}’^'^fodiTidually 
exert. We wdli apply our analysis to the buildings of a large general farm 
and thereby cover most of the f)rinciples applicable to farms of specialised 
types. 


, Tlie^ drawings, Nos. 1 and 2, show a small-scale layout plan and general 
working drawings of a group of farm buildings designed to illustrate these 
principlesi Reference to them will help to clarify the analysis that follows. 


The buildings and structures required on a large general farm are, at a 
niaxiiiium : 

(a) Cow’--b}Tes. 

(b) ' Calf pens and loose pens for cattle. 

(c) Bull pens and yards. 

(d) Fattening sheds for dry cattle. 

(e) Dairy buildings. 

{/) Stables. 

is) Piggeries. 

{h} Stores for fodder, food and farm produce ; silos and food-mixing 
room. 

" , }' 

(j) Poultry houses. • , 

(fc) Manure pit and liquid manure tank. 

(l) Sheds for carts and implements. ’ 

(m) Engine, tools and repair house. ,, 

The position of the cattle-yard (if a cattle-yard is to be incorporated in 
jthe spheme),ipust also be considered in relation to these elements# and the 
whole must be planned in proper relation to the farmhouse. .. ' , ■ 
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III studying tlie proper layout of these buildings the following factors must 
bt considered: 

(a) The site and its contours. 

(5) The direction of prevailing winds, and cold winds and the shelter , 
afforded by hills and trees. 

(c) Water supply and drainage. 

(tl) Farm traffic and circulations. 

{e) Access to main high^my. 

(/) Accommodation, equipment and detailed planning of individual 
buildings. 

(g) Orientation of individual buildings. 

(k) Capital cost (although placed last l:hiK is commonly the most urgent 
consideration). 

The SUe and its Contours : The ideal farm site would be on fairly high, 
well-drained ground, with a gentle fall in a suitable direction for drainage 
outfall endowed with a spring outcropping on high ground, and provided 
with the natural protection of hills and trees against cold winds. It would be 
situated on a good main highway ’within easy reach of a railway station 
and market town. Electric power would be available. Such a site is not likely 
to be encountered, but any of these advantages which the site may possess 
must be exploited to the full in laying out the buildings and those facilities 
which are naturally lacking must so far bs possible be provided. The position 
of the farmhouse itself will if possible, be chosen on high ground, but taking 
advantage of any available shelter from prevailing or cold winds whilst 
enjoying Ml exposure to the sun on the south. Only in special circumstances 
will it be sited at any great distance from the road. 

If the site be sloping or undulating one advantage will, wherever possible, 
be taken of the more level portions to erect the buildings. If this is not feasible 
the main lines of the building layout will, subject to overriding considerations 
of aspect and circulations, be planned to follow the contour lines of the 
site so as to avoid unnecessary expense in the construction of foundations 
and rising walls. If it is necessary to provide a water*tank an economy may 
sometimes be effected by reserving a high portion of the site for the tank 
and by keeping the buildings at a lower level An examination of the influence 
of site contoui*s on the building layout of .Drawing No. 1 wiB help to clarify 
' a number of these points. 

I'l' if Iw^ifodiyidual site raquiremeiits of the several buildings will be dealt with 

''''' ' '' 
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Prevailing Winds and Cold Winds, Tlie direction of the prevailing wind 
sioiiM obviously influence the layout at least in the following respects ! 

(i) The farmhouse should be sited to the windward of the mmn group 

of farm buildings. 

(ii) The dairy should be to the windward of the eow4>yreSs cattle sheds, 

faran^ard, stables and manure pit. 

(iii) The sew^age disposal plant should, if possible, be to the leeward of 
* the whole group; 

(iv) The farmhouse and stock sheds should be sheltered from the 

direction of cold winds— a direction which does not as a rule 
correspond with that of the prevailing wind. In most parts of 
Ireland the prevailing wind blows from the south-west but. the 
coldest winds are generally those that cojhc from tlie north 
or east. This shelter may be naturally provided by the site 
itself and in siting the buildings advantage may be taken of the 
shelter afforded by undulating ground or by plantations of trees. 
The building layout itself may often be shaped to provide 
the shelter where it is most required. 

Water Supply and Brainage, Since most farms are dependent on their own 
water supply and must provide for their own sewage disposal these two 
factors must be taken into account at the outset. Rainwater is seldom pure,, 
especially where birds abound. Spring water outcropping at a higher level 
than the buildings is the idea! supply, but is rare. Most farms are dependent 
■oit a well The well must be sunk in a position where water is available at a 
jreasonable level and once the position of the well is fixed it exerts an influence 
on the general plan. The farmyard, the manure pit and liquid manure tank 
(which in turn influence the position of other elements) should be sited at a 
■distance of at least a hundred yards from the well. In relation to the direction 
of flow of subsoil water they should be downstream from the well so that there 
is no danger of their draining into it. The sewage disposal system must 
similarly be well removed and downstream from the source of water. Buildings 
yards and roads should be so laid out that ground levels assist the general 
system of drainage. 

Traffic and Cirmhiiom, The principal traffic and circulations to be con- 
sidered ate those of animals-, food, manure, milk add other farm produce* 
The buildings must be grouped and 'sited so that these circulations are com 
' fenient and short so that the work of the farm ,may be efficiently performed 
with the minimum of labour, and they must be so planned that there is no 
nndesirabte crossing of traffic. The cow-byres, for example, must bfc pladei 
m that the cows have clean and convenient access, from the pastures, m that - 
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theitr k direct; comiiHiiiicaiion from the food-mixing room and fodder storeSj^ 
so that nianiire can be easily removed and transported tO' a pit well away from 
the buildings witliout crossing the circulations of animals or food and so that 
a clean and covered aj3proach to the dairy may ‘be provided which will not 
cross the circulations of animals, food or manure. The place of the other 
buildings in the scheme of farm circulations will be discussed individuaHy 
below. 

Figure 1 shows a. diagfammatic analysis of faxmi circulations. It is immedi- 
ately apparent from the diagram that the food, preparation room is the hub 
of the system, ta-king in supplies from granary, silos, dutch barns and roots 
store and serving cow-b}’Tes, cow and calf pens, fattening sheds, bull pens 
and stables. It must be understood that the diagram does not attempt to 
,sho-w the individual buildings to scale or to show their relative positions— 
a plan layout based on the diagram would be quite impracticable— what, 
it does attempt to show diagrammatically is the traffic circulations between 
any one unit of the complete scheme and the other units. The piggeries 
and poultry houses are not included in the diagram since they are not intim- 
ately bound up witii the circulations of the main group. The principles of 
farm circulations diagrammed in Figure 1 should be studied in their applica- 
tion to the plan of Drawing No. J|. 

Jccem fo Main Hlglmay, The road or highway is the extension of the famx 
circulations to tlie market. This circulation is not so constantly used as the 
internal circulations of the farm itself, and so the distance to be travelled 
from buildings to road will not so directly affect tlie efficiency' of 'the farnu 
It is desirable, however, that a good road for lorries should be laid down 
to connect the mam highway with the cattle yard, dairy and thq buildings 
for storing crops. Obviously, the addition of several miles to the length of tlie 
journey from farm to market will materially increase the cost of .marketing 
produce but that consideration bears on the selection of the farm site rather 
than on the layout of the farm on the site. 

Accommodation, Equipment and Detailed Planning of Individual Muildings.. 
It would be quite impossible within the limits of this article to discuss 
the detailed planning and equipment of the individual farm buildings, but 
fact that this reacts on the _ layout of the group has already been stressed* 
An example of tWs reaction is given below in the paragraph headed 
tim of Buildings^^ — the influence of the internal planning of the cow-byre 
;on tli^ most favourable direction of its long axis. And in solving the functional 
problem of the building layout' an alteration in the direction of .the long 
: ' of the cow-byre may have repercussions in the stables and the^piggeriea. 
'f'-' y*/ 

of Buildings. On the orientation of a building depends thp 
receives, A building with windows facing north 'wib 
oblique 'suh penetration and that only for shojft, ppiodsjn 

V. ' , ' ' ■ 
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■early niorniiig and late evening during the summer — for the remainder of 
the year it will receive no direct sunshine whatever- A huildiiig facing east 
will catch all the morning sun and will enjoy useful sun penetration until 
about 10 a-m- local time- south aspect gives the maximum possible peiie- 
trafcion over the whole day, and affords lullest penetration at noon when 
the sun attains its highest altitude anti wlien its radiation consequently 
suffers least absorption. A w'cst aspect catches the afternoon and evening 
sun, affording useful penetration from about 2 p.m. until such time as atmos- 
pheric absorption of the low-altitude radiation renders the insolation valueless 
--a time, which varies with the seasons. 

• Figure 2 show'‘s the maximum amount of sunshine to be obtained 
different aspects throughout the year. It shows the times of day during wiiicli 
(a) the SUB shines all the year round ; (b) the sun sliiiies only during certain por- 
tionS'Of the year in the morning and evening, and (c) the sun never shines. 
It*also show^s the orientations which will catch the sun at ihese times. On the 
outer periphery of the upper diagram are shown fhe ideal aspects for individual 
farm buildings- The lower diagram shows the varying altitudes of the sun at 
iindday throughout the year. The lower the altitude the greater is the atmos- 
pheric absorption of the solar radiation — hence the lesser value of winter 
sunshine as compared with that of summer. It will be understood that the 
sunshine periods shown on the upper diagram are the iiiaximuin ])ossible — 
assuming cloudless skies — and the actual number of hours of sunshine in 
this couiiiry will average only a small percentage of these maxima. Buildings 
for milk cooling and milk storage require to I'm kept cool, hence a north aspect 
is most suitable. Buildings for housing farm animals require sun penetration. 
This is particularly true of cow-byres -where at certain seasons the animals 
may be housed throughout the day. By special breeding and feeding which has 
increased the milk yield the dairy cow, naturally a hardy outdoor animal, 
has developed a susceptibility to tuberculosis which has been, increased by 
housing in dark, damp and unventilated sheds. To counteract this sus- 
ceptibility fresh air, sunlight and, dry comfortable housing are necessary. 
The aspect of- .stock houses and of cow^-byres in particular must therefore 
allow ample, solar penetration. This calls, for either a noidh-south or an east- 
west direction for the long axis of the building, depending on whetlier a 
iquble-range or single-range byre is used. 

Capital Cmi, Capital cost is a consideration that principally, affects the 
planning and construction of the individual buildings. In so far as it conditions 
the layout of -tlie buildings as a whole it demands that they should be conven- 
iently grouped to reduce the length of such services 'as water, electricity, 
drainage, paths and roadways and mechanical conve 3 mr tracks ; that the 
buildings should not be erected on steep slopes where the cost of foundations 
and dead walling is high or on soft ground where foundations' must be excess- 
iVely wide and heavily reinforced, arid that where possible the wails of one 
btiilding should act as one of the supports of another. 
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Th: a]>prie;ifioii tu the individual buildings of these factors raay be sum- 
amrised as ibitevs : 


{a) Cow-byres should be sited and planned with a view to cleatiliiiess^ 
warmth and adequate ventilation^ to maximum sun penetration, 
labour-saving feeding and convenient and clean access to the dairy. 
They should ideally be situated on moderately high well-drained 
fairly level land, with a slight slope in the direction of drainage. 
They should be centrally situated with regard to pastures whence 
they should be reached by a paved approach but not through a 
manure yard. They should communicate with food-mixing rooms 
and allow easy extraction of manure to a manure pit on a site 
removed from and downhill from the byres. They should be near 
the hay and straw barns. There should be short covered open-air 
access to the milk receiving room of the dairy — not crossing the 
path of animals, food or manure. They should be away from any 
soui^ces of dust or flies and the entrances should not be exposed 
to cold winds. The side walls and one end wall should preferably 
be external to allows of good lighting and ventilation and convenient 
access. The long axis should run north and south in the case of 
double-range, and east and -west in the case of single-range byres. 
A sufficient supply of clean chinking water and a plentiful supply 
of wasliing-dowm water should be piped to the byres and connection 
must be made to an efficient drainage system designed to deal with 
liquid manure and washings. Electric light is a useful service and 
the provision of food and manure carriers will effect a saving in 
labour and make a big contribution to cleanliness. The byres 
must be sited with a view to the economical provision of these 
services. Reference to Drawing No. 1 will show diat a double-range 
byre is employed to provide standings for thirty-one cows and that 
the long axis runs approximately nortli-south whilst single-range 
stalls for eight young stock have a south aspect. These are the aspects 
that afford maximum insolation for double and single-range byres, 
respectively. The feeding passages behind the mangers communicate 
directly via sliding doors, with the food-preparation room and food 
carriers running on overliead tracks might conveniently traverse 
these passages. Direct access from the pastures leads to the central 
passage between the twm rows of stalls and a covered way gives 
communication from the byre to the milk-receiving room of the 
dairy. 

P) Cdf Pens and Otker Loose Pern should be cut off from the byres- 
but in close proximity to them. They can be conveniently planned 
'Under the same roof with the byres with the food-mixing room at 
^ ^ , t|ie luBction^ A soutli aspect is best. Essential services : water and 
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draiBage* Desirable services : hot water,, electric light, food and 
inamire carriers. 

{a} Bull Pern and Yards. The genera! requirements as regards placement 
are similar to those for calf pens, font it is generally considered 
desirable that bulls should be kept out of sight of the cows. Exercise 
yards should adjoin the pens, 

fd) Sheds for Dry Cattle should be open on one side, conveiiieiit to 

. pastures, food-mixing room and hay barn. They usually have a 
cattle yard adjoining-— in which ease the yard should be open on 
the south. The open side of the shed should preferably face east. 
Where a large number of animals is to be accommodated the sheds 
may be planned round the west, north and east sides of the cattle- 
yard. Sheds are sometimes erected in outlying pastures. Essentia! 
services : water and drainage. 

(«?) Dairy Buildings should have an open-air aspect cut-off from cow- 
byres, but should be conveniently situated to them. They should be 
away from any source of smells or flies, and should have convenient 
access to the main liighway. They should have a north aspect 
so that they can be kept cool in summer. It is an advantage to have 
the dairy at a slightly higher level than the cow-byres, loose pens 
and stables, so that the large volume, of water used in the cooler 
may be carried by gravity to these buildings tod the slightly- 
warmed water used as drinking water for the animals. Essential 
services : water and drainage. Desirable service : electric light. 

{/) Stables should be built on fairly high, , dry and sheltered ground. 
Horses are more vulnerable to draughts than cows. Horses should 
not come into contact with cows or calves. Stables should be near '• 
the cart and implements’ sheds, food-mixing room and barns, 
and there should be easy access from the fields. The aspect is not 
so important as in the case of cow-byres, but if there is a choice 
the stables should have south lighting. Stables are usually laid 
out with a single range of stalls and are consequently edmparatively 
narrow buildings, hence an economy can sometimes' be achieved 
by backing the stables with another building under the same roof, 
say the cart and implement sheds. Hay lofts are commonly built 
over the stables. Essential, services : water ami drainage. 

(g) Piggeries may be separate from the 'main group but not distant more ‘ 
than about a hundred feet from ,it. They can conveniently be planned 
on the side of the main group remote from the farmhouse. They 
' should be situated, on dry well-drained ground (subsoil diminage 
may often be desirable) tod sho^d face south. It is an advantage ‘ 
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to have an exercise yard coavenicBt. A separate food-mixmg and 
boiler-room is provided for the piggeries. Essential services : water 
and drainage. Desirable services : food and manure carriers. 

{h} Fodder and Food Stores^ Silos and Mixing Boom« Hay and straw 
are stored in dutch barns which shonid be conveniently planned 
in relation to the byrcjs, loose pens and stables. They should be, 
situated on a cartway and should have an end facing the prevailing 
wind. Grain, roots and purchased feeding stuffs, such as cakes 
and meals are stored in the food store, which is most conveniently 
situated above the food-mixing room communicating with it via 
a chute. Food storage may sometimes be divided between a granary 
and a root cellar. It should have easy lorry access for loading 
food-stufis. The food-mixing room should be convenient to the 
dutch barns and should have direct access to the byres, loose pens 
and stables. It is sometimes necessary to connect chaff cutters and 
cake mill in the mixing-room by means of shafting to the, engine 
room. Desirable services ; automatic transport from barns to 
food-mixing rooms ; food carrier from mixing-room to cow-byres, 
loose pens and piggeries. Silos form part of the food storage group 
and will be sited conveniently to the food-mixing room. High silos 
require a cutter and blower w^hich may be operated by shafting 
from the engine-house or by^a tractor. - , 

(j) Poultry Houses should be separate from the main group and are 
generally convenient to the farmhouse. They should be on well- 
drained porous ground, Electric lighting should be provided if 
possible. 

(&} The iMamire Fit and Liquid 3Ianure Tank should be placed aw^ay 
from, downhill and downwind from the buildings, and should be 
accessible from byres, loose pens, stables and piggeries without 
crossing the circulations of dairy eo%vs, food or milk. The tank will 
be connected by underground drains with the buildings housing 
livestock and it is an advantage to run a manure carrier on over- 
head tracks from the pit to these buildings. 

(I) Sheds for Carts and Implements should be convenient to the stables 
and should communicate with the tools and repair shed. They* 
are often built with, open fronts but the extra cost of closing in 
the fronts with sliding doors is generally justified by reduced 
depreciation of the farm implements. Where the open front is 
adopted it should face east or north-east. In a very large farm where 
; motor traction is .used it may be desirable to house tractor and 
^ 'implements' in a oentral position with respect 'to the fields, and to 
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do this it Biay be necessary to separate f-hrse biiiidings from the 
main group, 

' (m) The Engine Home, Tools and Repah' Shed will normally be planned 

Tinder the same roof with the implement sheds. Shafting from the 
engine house may sometimes have to be run to the foochiiiixing 
room to operate the chaff cutters and cake breakers. 

To co-ordinate these factors in a workable layout, to rceoiieile thetii when 
they conflict^ and tvi strike the best workable compromise when they cannot 
be reconciled is the work of the planner, and obviously no formula can be 
given for his work. 

The very multiplicity of the factors conditioning the layout emphasise 
the all-importance of the master plan, for it is obviously impossible that 
haphazard growth could by chance achieve a successful co-ordination of 
so many factors. One might as well expect the liaphazard activities of an 
amateur litter with a bag of bolts and assorted castings to produce an 
efficient automobile. 
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DOES MEAT AND BONE MEAL CAUSE 
NUTRITIONAL DISORDERS IN CHICKENS? 


By 

E. Sbeehy, B. J. ScNiuK and E. M. Be; eke, 

Animal Niilrition Department, University College, DalJin* 

Meat and bone meal has for many }Tars been a common ingredient of 
poultry mashes* It is a convenient method of including at the same time the 
necessary protein concentrate and the calcium and phosphorous minerals. 
Where wheat offals form at least half of the total ratioh the inclusion of 10*- 
12 per cent* of meat and bone meal (40/50 per cent, protein) brings the protein 
content up to about 10 to 17 per cent, of the ratioji. Such an amount provides 
for the protem requirements of growing chickens, particularly in view of 
the high biological value of meat protem. .In recent years, owing to the 
scarcity of bran and pollard, the carbohydrate portion of Ihe ration has been 
supplied mostly by oats and barley whicli confcaiii less protein than wheat 
offals. Consequently, there has been a tendency to recommend the use of 
more than the usual 10 to 12 per cent, of meat and bone meal since where 
bran and pollard are replaced by oats and barley it would require almost 
20 per cent, of meat and bone meal to maintain the protein level of the mix- 
ture at 16 per cent, to 17 per cent. Feeders’ experience with meat and bone 
meal has varied, some getting very satisfactory results—* others experiencing 
a variety of difficulties in the rearing of chickens. Indeed, many commercial 
poultry feeders are of the opinion that a high proportion of meat and bone 
meal is harmful to poultry, particularly to chickens and young growing stock. 

During the past four or five seasons, a number of experiments conducted 
at this College, some specially designed to study the effects of meat' and bone 
meal fed in various proportions and in a number of different food combinations 
and some conducted for other purposes have yielded results which in con- 
Junction with advances in the science of poultry nutrition made elsewhere 
throw" light on the varying results obtained by poultry feeders from the use 
of meat and bone meal They explain also the significance of the appearance 
of certain disease symptoms among chickens and enable more definite recon^ 
mendations to be made with regard to poultry feeding. The results and the 
discussion thereon together with the conclusions are presented in this paper. 

Connection has long since been established between feeding and the 
incidence of certain disorders in chickens. Further investigation into the 
; nulBtive Requirements of poultry has,, however, revealed the function of 
‘ npl|r|tive factors, the purpose of which had not previously been fully realised. 



It is possible, therefore, that disorders diagnosed earlier as beiii|^ due to tXTtain 
specific causes may, in fact, be secondary eitects wiiich may arise from more 
than one primary cause. 

The chief symptoms of ill-health met with in this investigation -were slow 
growth, ruffled feathers and an unthrifty appearance accompanied in most 
eases by leg weakness in some form. There was usually a high mortality rate 
and on exanunation of th'c carcases the kidneys showed a pale mottled 
appearance while the ureters ‘were frequently swollen with urates. The blood 
of affected chickens, ■which prior to death frequently developed a condition 
of coma contained an abnormally high proportion of uric acid. Surviving 
chickens grew unevenly on the diets which produced the foregoing iin satis- 
factory results. The more acute cases of disorder wxre nearly always associated 
with proportions of meat and bone meal (20 per cent.) whicli were higher 
than those usually used. These symptoms are, however, by no means specific. 
It is well known that even “leg weakness” has many different causes and the 
mistake of describing most cases of leg defects as “rickets” is now seldom 
made. This leg disorder may not even be of nutritional origin. Ernslie 
lists the following causes of leg weakness in chickens : — 

(i) Infestation by intestinal parasites (Coccidiosis). 

(ii) Result of infections such as Leucaemia and “fowl” paralysis. 

(iii) Deficiency of vitamin D — ^rickets. ^ 

(iv) Deficiency of calcium. 

(v) Perosis (slipped hock). 

(vi) Excess of Magnesium. 

(vii) Nutritional Paralysis or deficiency of riboflavin (vitamin B^). 
(viii) Deficiency of vitamin polyneuritis. 

(ix) Deficiency of vitamin A. 

, Under farm conditions any of these causes could be present, although 
excess of magnesium is unlikely as is also deficiency of vitamin which 
vitamin occurs abundantly in cereals and wheat offals. 

The literature contains references to the fact that meat meals often give 
unsatisfactory and erratic results when included in chicken, rations. Thus, 
Ackersoii, Blish and Mussehl (2) report that a protein concentrate made up 
of meat meal alone was inferior to a compound one, of meat meal, fish meal 
and dried butter-milk, the nitrogen content' being similar in each' case. 
Christiansen cl ul, (S) fouhd fish meal to be moire effective than ,meat scraps as 
a supplement to soya bean oil meal in chick rations. They report great 
variation in the value of different samples of meat scraps. Befke d d (4) and 
Norrissdal{5)also refer tq the variable results given by meat meal ^n4 dried 
wfiale 'meal. A' similar variation in results, 'when meat and bone 'naed/ormeci 
the sole source of protein concenirote was',qt prominent |eatuire,of the feeding^ 
testS' performed during' this investigation. ' ' - 
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ExPERIMENTAIu, 

While WyanJotte chicks were used throughout these experiments^ the 
iiumbers in the individual groups ranging from 25 to 35» They were kept on 
wire ruesli floors and fed dry mash and water. Unless otherwise -stated, the 
experinieiital mash was not introduced until the end of the first week, up 
to which ticiie pinhead or flaked oatmeal was the only food given. , 

The meat and bone meals used throughout the experiment contained 
40 to 45 per cent, protein, about 24 per cent, tri-calcic phosphate and 3 per 
cent, fat. The flesh bone and some internal organs of various types of farm 
animals W'ere used In its manufacture. The product was well dried and ground 
to a very fine condition. 

The order in which the feeding tests are described in this report is not* 
necessarily the order in which they w^ere carried out. For convenience of 
reference, similar treatments, or rations which gave similar results arc grouped 
together although the tests may have been done at different periods of time. 
Thi’oiighoiit the experiments it was found that a variable response was 
obtained to the feeding of high percentages of meat and bone meal drawn 
from different consignments and frequently, w^hen in a succeeding season a 
ration was made up to a formula which had produced a certain degree of 
disorder in a previous season it was found that the effect was cither less 
marked or more marked than expected. The possi!)le explanations of this 
variation are discussed later. A considerable amount of repetition of the 
feeding trials was accordingly necessary. Most of the experiments were 
planned with a view to elucidating the cause and nature of the nutritional 
disorders which had previously affected chickens on an all-mash diet com'- 
pounded in a particular way and containing a high percentage (15 per cent, 
to 20 per cent.) of meat and bone meal. 

UxTHBIFTlNESS, LeG-WeAKNESS, NePHRITIS. 

In several sets of experiments all the rations shown in Table 1 pr'oved 
luisatisfacfcory for chicken-rearing purposes. 


Table 1, 



1 

2 

Gro'ups 

3 

4 

5 

6 

Sussex Ground Oats 

40 

20 

20 

20 

111 

25 

Barley Meal . . • 

14 

r4 

48 

10 

, — 

Maize Meal (Yellow) 

28 

48 

14 

47| 

16 

61 1 

Potatoes (cooked) . . 

— 

_ 

— ^ 

. — 

ai lik 

, — . 

Meat and Bone Meal 

15 

15 

15 

20 

- 20 

10 

Sait ■ - . , 

I'"’ 

i 

i 


1 

i 

;€rohnd'Uiinestone 

i 

'I, 

1 



1 

Oil ; : 

„ 2 

2 

' 2 ' 

'2 

2 " 

2 



Tiie birds of Groujis 1 to 5, inclusive, fared very badly on the above ration, 
Growtii was slow, uneven and irregular and it^athering very poor* Lcg-weak« 
ness, as evidenced by swollen hocks, slipped tendons and curled toes was 
very common. Mortality ranged from 30 per cent, to GO per cent, up to the 
age of thirteen weeks, the deaths occurring mostly between the sixth and 
tenth weeks. Post-mortem examination disclosed pale and mottled kidneys 
in practically all cases. The chicks usually developed a condition of coma 
before death. Uric acid determinations on the blood were performed as a 
routine test and in the case of those chicks in a coma or obviously near 
death very high values w’-ere found. Very few affected chickens showed less than 
10 mgrms. uric acid per 100 ml. blood and many had as much as 20 to 30 
mgrms. per 100 ml. blood. Unaffected chicks gave figures of about 6 mgrms. 
per ml. It became obvious at an early stage that the detenniiuiticwi of blood 
uric acid content was of little diagnostic value as the eoneentrafiori rose only 
a short time before the coma condition supervened and when the bird was 
already obviously near death. 

It is well knowrn that pale kidneys having a mottled appearance may 
indicate a condition of vitamin A deficiency. In these experiments however, 
1 per cent, to 2 per cent, of a potent cod liver oil was always included. More* 
over the livers of many birds were assayed for vitamin A and in all cases a 
reserve of the vitamin was found to be present. 

Numerous sections "were made from the kidneys of affected birds as well as 
some from norma! kidneys for purposes of comparison. Where a ‘hiephritic’" 
condition was obvious on dissection of an affected l}ird, the histological 
examination confirmed a condition of gross degeneration of the kidney 
, tissues. 

The incidence of leg-weakness and of kidney dis()rganisation was greater 
in groups 4 and 5 limn in 2 or 3. The chickens in group 6 made subnormal 
progress and like the birds of groups 1 to 5 showed the unevenness among 
the members of the group which is characteristic of chickens whose diet is 
incomplete 'or* unsatisfactory, but the disordered conditions manifested in 
groups 1 to 5 were largely absent from group 6 where also mortality was low. 
Obviously the greater proportion of meat and bone meal in the ration the more 
readily were disordered ' conditions brought about and this applied to the 
various types of leg-weakness as well as to the different rate of growth and 
progress and to the kidney, disintegration. The suggestion of a connection 
between the incidence of “nephritis” and the feeding of a large amount of 
meat, and bone meal was striking' in these experiments. > , ' * 

A strange feature of , the investi^tion, however, was thht, as mentioned 
in an earlier section, while the foregoing results were' obtainable from certain 
samples of meat aii|d bone meal, certain other' ^mpjes^ failed to give similar 
results* At no time' did a ration compounded aeeording to' any of ttic formulf^ 
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ill Table I t^lve, satisiaet/?!’}’’ resuUs -^vith cliiekeiis, In repeated experi- 
ijiciits^j ^Toiips ;‘ed as shown in i to 5 in Table 1 did not always hire worse 
iliaii similar birds fed as indicated in group 0 of the same tai)ie« In other 
words, efforts to reproduce the disordered conditioiis were not alwayvS siicccss- 
iiiL It will he realised that the various experiments were eondueted at different 
periods of the year and over a ntiiubcr of j^ears so that a large 'mimber of com 
signmeiits of meat and hone meal from the same factory w'cre utilised from 
tiiTie to time* 

It will be noted that in the tests recorded above, meat and bone meal 
fed in conjunction with ground oats, barley and maize— no wdieat offals 
being used. Another group of tests was accordingly conducted in which 
whesit offals of pre-war grade w^ere used in part replacement of maize, barley, 
and oats. Most of the germ was included in the 'offal. The i’orniiihn of the 
rations used are showi in Table 2. 


Table 2. 


Sussex Clround Oats 


7 

Geoups 

8 9 

10 

20 

11 

Bran 


— 


20 

10 

28 

Pollard 


40 

50 

26 

20 

28 

Barley Meal 


15 

ll| 

27 1 

— 

14 

Maize Meal . . 


26 

16 

— 

2T| 

14 

Meat and Bone Meal 


16 

20 

18 

20 

12| 

Salt . . 


1 

1 ' 

1 


i ^ 

Oround Limestone 


k 


_ 

_ 

1 

Cod Liver Oil 


2 

2 

2 

2 

2 ■ 


Jii the case of all ttiese mixtures, groups T to 11, inclusive, there was a 
very decided improvement in the health and appearance of the chickens 
as compared with those of groups I to 6. Mortality w^'as reduced to about 
20 per cent, to per cent, of the numbers in each group. The curled toe 
type of, leg w’eakiiess was much less in evidence. The progress of the birds^ 
especially those in groups B, 9 and 10^ was, however, still not satisfactory 
and eases of swollen and slipped hock joints were common. The birds which 
died showed on dis'section pale kidneys in nearly all cases and swollen ureters, 
illed with white urates, were frequently noticed. The most satisfactory pro* 
gress was made by, the cMcks of group 2, in Which case mortality was only 
10 per cent, and the birds reached a weight of $ lb* at thirteen weeks. Which 
though a reasonably good average, falls short of results obtainable from the 
best, type of diet, , ^ . 


atnong otMr things/ that, wheat^^ offals suppliA 
' ‘in' rations hnd that amounts ■ of meat tod 



bone meal Mgber tluiii 12 per cent, were liarfoioL Iliboila lin, ’ a coiistitiienl 
of the vitaiiim B cosaplexaiiclafaeior sliown by Anierican workers (4), (a), (6), 
(7), (8)s to be essential to chick imijition was presumably vny seriously 
deficient in the rations set out in Table 1, and only iiiaileqnately supplied in 
those of Table 2, It was decided, thereibre, to add potent natural scmrees 
of the vitamin B comjilcx to the typc'of rations under iuvtstlgatioiL That is 
to say the combination of meat and bone ideal and ground cereals used in 
the tests set ont in Table 1 was compared with diets supplemented by otheir 
foods rich in riboflavin. 

The series of tests set out in Table were accordingly conducted. 



T\blk t] 


12 

Sussex Ground Oats 

15 

Maize 

40 

Barley Meal 

10 

Meat and Bone Meal 


Sep. Milk Powder . . 

. . — ' 

Dried Yeast 

. . 

Grass Meal . . 


Fresh Grass Clif>pings 


Fresh Pork Liver . . 

^ ^ — 

Dried Liver Meal . . 

, . — 

Alfalfa Meal 

12} 

Salt • . 

1 

* . 2 

Cod Liver Oil 

2 



Groups 



13 

14 

15 

16 

17 

18 

20 

— 

22 1 

22| 

17| 

22| 

47 1 

57 

— 

— 

— 

— 


10-i 

50 

50 

50 

50 

20 

2o 

20 

20 

20 

20 

5 

ad Mb. 


- 


10 

— 

“ 


2 

. — , 

--- 

— 

1 

1 

1 

1 

i 

i 

2 

i> 

2 

2 

2 

2 


^i5% 0 IS dry matter basis: tlie iiver was fed fresh. 

As was to be anticipated, in these groups there was almost a compleb 
absence of leg- weakness other than that diie to swollen or slipped hock 
Some case^ of curled toes showed in group 12^, but the alfalfa meal nsec 
for this grohp was subsequently found to be of inferior quality and to consisi 
chiefly of alfalfa stem meal rather than alfalfa leaf meal. The progress of th« 
chicks in groups 12 to IS, inclusive, still left much to be desired. Swollen 
joints and occasional slipped hocks occurred. Mortality ranged only' from 1C 
pet cent, to IS pet cent^ however, but on dissection of the chickens which hac 
died natuMly, a condition of ‘^nephritis** (pale kidneys) was observed M 
nearly al esases. . ' > \ 

It was suspected that fhe disorders occurring in groups, 12 to 18 werii 
connected either With the high protein’content'of, the ratipn, dr with Ih 
high calcium .phosphate content. .The la’tte'p^ually lay- between 4 per' cent 
and 0 per cent, of the entire diet and ■ was- ■Supplied chiefly .from the ealcliw 
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pliospliatc’ c^r the bcme irieliided in the meat and bone meal A number of 
ieeiliiig tests ivas accordingly condneted in which the protein content of 
the ration was iiiaiiilaiiied at a high figure but in which the complication of 
excessive calcium phosphate from bone meal was avoided. The sources of 
protein used were meat mea-h (without added bone meal), liver meal, yeast, 
soya bean meal, milk powder. The formulae of the rations are set out in Table 
4. Except ill the case of group 26 an amount of each was taken which would 
supply approximately as much proteiii as 20 per cent, meat and bone meal 
had supplied in the earlier rations. 


'fABim 4. 



19 

26 

21 

Groups 

22 23 

24 

25 

26 

Bran 

10 

— 

— 

28 

10 

. — 

— 


Pollard 

— 

— 

— 

27 

40 

— 

— 

— 

Sussex Gr. Oats 

20 

20 

20 

— 

— 

20 

20 

20 

Maize 

87 

45 

44 

14 

84 

50 

80 

49 

Barley 

10 

10 

18 

18 

— 

12 

18| 

20 

Jiieat Meal (Containing 70 
per cent, protein) 





15 



— — 



— ™ 

8 

Liver Meal 

— 


— 

15 

— 

15 



Dried Yeast 

20 

— 

— 

— 

— 


— 

_ 

Sep. Milk Powder 

— 


— 

— 

— 

_ 

80 

— 

Soya Bean Meal . . 

— 

22 

— 

— 

— 

— 

_ 

— 

Blood Meal 

— 

— 

— 

_ 

18 



— 

Salt 

i 


i 

1 

•1 



i 

Ground Limestone 

H 

u 


1| 

n 


_ 

li 

Cod Liver Oil 

1 

1 

1 

I 

1 

1 

1 

1 


Groups 25 (milk powder) 22 and 24 (liver meal) and 19 (dried yeast), gave 
remarkably good results. In these 4 groups, mortality was negligible, the 
chicks grew evenly, ivere w'ell feathered, and the average weights of the 
groups (pullets and cockerels) exceeded 3 lb. at twelve weeks. The blood meal 
group — 23—did reasonably weH, though in other tests a different consignment 
of blood meal in a ration similarly compounded did not prove satisfactory. 
The bran and pollard included in the food formula for group 23 doubtless 
supplied some riboflavin. 

The soya bean nieal-group did not make very satisfactory progress, although 
there was little mortality and the, birds grew evenly. At twelve weeks 
they had not passed an average weight of 2|* lb, (pullets and cockerels). 
The diet of this group, it will be noted, contained no bran or pollard. 

Groups' 21 and 26 fared badly. Mortality was not abnormal, but at six to 
seven weeks of age quite a few^ showed leg-weakness and manyr particularly 
in group 21, had curled toes though there was an entire absence of swollen 
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or slipped hocks. The results obtained from groups 19 to 26 suggested that 
ill the earlier experiments where 20 per cent, of meat and bone meal was fed^ 
the Jeg-weakiiess and “nephritis’’ produced were not caused by the protein 
per se but were connected rather with the high intake of calcium phosphate 
and with a deficiency of riboiiavin in the diet. . 

At this stage of the experiment it became possible to obtain supplies oJ 
synthetic riboflavin. The following tests were accordingly arranged with a 
view to demonstrating the beiieiieial effect which it was anticipated, an 
adequate supply. of riboflavm would produce when added to a diet deficient 
in this factor. 

The ration chosen was as folimvs : — ‘ 

Table 5. 


Barley Meal 

Groups 27 and 
« « . • « . I* «31 

Sussex Ground Oats 

30 

Maize Meal . . 

20 

Meat Meal (70 per cent. 

protein) without 

bone meal 

.. ■ .. 15 

Salt .. 

i 

Ground Limestone . . 

. . . . . . 1| * 

Cod Liver Oil 

.. ' .. 2 


Eaeli group was fed on the aJmve basal ration. In the case of group 28» 
synthetic riboflavin was added to the drinking water at the rate of approxi- 
mately 500 micrograms per 100 grm. of food consumed. Such an amount 
provides amply for the riboflavin re(|uirements of young chicks. The results 
were very conclusive. Practically all the chicks on the basal ration showed leg- 
weakness at about six weeks of age, curled toes being very common. Mor- 
tality was not high, but many cases oJ' “nepimtis” as indicated by pale and 
swollen kidneys were noticed in birds killed for examination and, of course, 
the birds made slow gi^owth and poor progress. There was no case of leg- 
weakness or curled toe in the riboflavin group and among ten birds killed for 
examination at the 'conclusion of the experiment, only two cases which were 
even suggestive of mild “nephritis” were observed. The results of this experi- 
ment made it obvious that a deficiency of riboflavin was one factor responsible 
for the unthriftiness, leg- weakness and “nephritis” which occurred in earlier 
experiments. Notwithstanding the absence of obvious disorders the chicks 
in group 28 did not, however, make very satpfactory progress. The average, 
weight of the cMekcms in groupvS 2T and 28 were as follows (pullets and 
cockerels) _ - ' 

Group 27 {Bmal) Group 28 {Basal mi ribofimin^} 
Age 6 weeks . . . . 8.5 ozs. ' 12.7 ozs* , ^ * 

" Age 8' weeks '.4 . . 16.1 ozs. 20.6 ozs» * 
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Tlie riboOaviii group, alliiough so mnt;h better tliaii the basal groiip^ 
fom])arcd \xTy unfavourably with tho^e of earlier experiments in which 
milk powder and liver meal formed the source of pro Lein and riboflavin. 
There can be little doubt that milk> liver, yeast and grass supplied in addition 
to riboiiavin certain essential dietary fa^^tors in ■which the meat meal was 
deficient. 

Peeosis or Slipped Hock,, 

While the meidenee of the curled toe type of ieg^weakness in chickens 
fed on rations made up of oats, barley, maize, meat and bone meal, salt and 
cod liver oil is caused by shortage of riboflaidn in the diet, the occurrence of 
leg“Weakriess of the type witii which slipped or swollen hock is associated in 
chickens fed on the same mixture of foods but in which the proportion of 
meat and bone meal was excessive could have been due to excessive intake 
of calciion phosphate. Further tests on the occurrence of slipped hock (perrms) 
were accordingly arrang.ed and Table 0 gives the formukc of the rations used : 

■r Table 6. 


Groups 



29 

30 

31 

32 

Bran 

20 

— 

— 

— 

Pollard 

02 

. — . 

_ 


Sussex Gr. Oats . « 


20 

20 

20 

Maize • . 

16 

48 

48 

48 

Barley 

16 

10 

10 

_ 

Meat and bone meal 

14 

20 

20 

— 

Milk Powder 

^ , — 

_ 

— 

BO 

Whey 

, , ad» lik 

— 

ad. Uk 

— 

Salt 

i 

1 

■1 


Cod Liver Oil 

li 

1| 


1| 

The incidence of '‘Terosis” in 

the afxive four 

groups 

was as 

follows 


Group 29 ' , , a few cases. 

Group 80 . . , , , , , . I of chicken's afteoted, 

Group 31 I „ 

Group 32 . . No chicken „ 

In the case of group 30 the chickens made sIotp progress. The grottp 
was uneven and there was definite evidence of leg-weakness of the Cfuhlcd 
Ibfe type as well aS ca^ of slipped hock. In groups 29 and 31 on the other 
l^and to which the whey supplied abundance of riboflavin while curled toe 
tiiaflifcst itself perpsis 'developed. 



In these two groups the chickens made very good grow tip a,iifi eoiiliiiiied 
to progress c-jveii after the onset of the slipped hock condition which made 
its appearance for the first time in the fifth week. Towards the end of the 
Welve-week experimental feeding period some of the birds could get to the 
feeding trough only with difficulty and consequently made slower progress. 
The birds in group ^2 thrived in a remarkable manner. There was no mortality 
and no suggestion wdiaiever of leg-weakness or other disorder. The average 
weight (cockerels and pullets) at twelve weeks of age was a,l Ib. The results 
from groups 29 to 82, coupled with those from earlier tests, show t!mi perosis 
is a disorder,, the imset of which is associated with excess of calcium phosphate 
in the diet« It 'was concluded that the high calcium phosphate intake was a 
second factor in the causation of unthriftiness, ieg-wxakiiess and “nephritis' 
in tlie earlier experiments in which chickens were fed on rations coiilaiiiing 
more than 15 per cent, of meat and bone meal 

'Decomposed Meat Meal. 

As already mentioned, it was noticed throughout this series of experiments 
that it was not easy to reproduce the disordered conditions with any degree 
of certaintj^. In this connection it was thought that the quality of the meat 
and bone meal, in view of the unusually large quantities consumed, nuglit be 
a disturbing factor. To obtain information on this point a quantity of meat 
meal (without bone meal) containing 70 per cent, protein was brought to a 
state of decjomposition by keeping it for a period of one week in a moist state 
at about STX* After a lew days a very vigorous evolution of gas, and a par- 
ticularly foul odour developed. The mass was then air-dried and amounts 
Odrrespondihg lo 20 per cent, of dried meal were included in rations, as 
follows : — ' 

Table 7. 

Group 33 Group 34 


B’ran .. .. ^ .. lO 10 

BoIMd * .. ..30 ^ 30 

Ma{2!e . . . . . * . . . . 40 ' 40 

Meat Meal .. .. 16 — 

Meat Meal (decomposed) . v . . , . „ 

Ground , Limestone . . . . , . . . 1 1 1 1 

'Salt . . . . . * . . • . , . . I 

Cod Liver Oil . - . . . . . , 2 2 


Ifhere %-a'S no discernible difference in the progress of the two groups* 
Gte\vth wa'S poor ill both cases, due, no doubt, largely to deficiency of ribo- 
Ikyin, avera^ge weight at twelve weeks being Only ‘2| lb. Mortality in each 
fwnp wa;§ ii the region 'Of 20 per cent. It had been anticipated that 16 pet 
of 'stfch Obviously putrid material would be very' deleterious and in viev^ 
of the #fel-fouMed cases of damage being caused by deeomposed food 
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the result is surprising. Confirmation of the above resuii was obtained 
laler when similarl}’ clecoraposed meat meal was fed over a period of three 
TiKUitlis to a group of laying pullets — comparable group being fed on an 
equivalent a mom it of good quality meat meal. Again^ there was no difference 
between these groups, both of -which continued in good health and layecf 
iiormalKu * , 


HoBsn Flesh and Ox Flesh Meat Meal, 

Both the meat meal and the meat and bone meal used hitherto were of 
the ordinary commercial type. At this stage, an opportunity occurred ' cif 
eoiiiparing meat meal made frQm ox-flesh with that made from liorse--fie5h. 
Accordingly, two groups of chickens were fed on rations made up to the 
following formuiai : — 


Table 8. 



Group 35 

Group 36 

Bran 

. . 10 

10 

Pollard 

, , 50 

50 

Maize 

. . 20 

20 

Horse Meat Meal (TO per cent, protein) 

.. 16 


Ox Meat Meal (TO per cent, protein) 

. . — 

16 

Salt 

1 

1 

a 

Ground Limestone . . 

.. U 

n 

Cod Liver Oil 

2 

2 


In case of group 85, meat meal had been manufactured specially for the 
purpose of this experiment from horse flesh and in group 86 ox-flesh only 
had been used. Both groups made fairly satisfactory progress, average 
weight at twelve 'weeks being 2| lb. As was expected in view of a possible 
deficiency of riboflavin slight symptoms of curled toe paralysis and ‘^nephritis” 
occurred in each group. However, there was no difference noticeable between 
the two groups, TliivS result was also 'unexpected, as there are references in 
the literature to a gouty condition in fowl developing as a result of the 
consumption of considerable quantities of horse-flesh, 

DISCUSSION. 

The results indicate in the first place that the rations used in Table 1 were 
deficient in certain vitamins of the B complex, notably riboflavin (vitamin 
This vitamin occurs abundantly in’ liver, dried brewers’ yeast, and milk, 
including separated .milk and whey. Grass, good quality grass meal, 'and 
alfalfa leaf meal provide fair amounts of it. Grains contain only small ainoupt%' 
‘ but offals, particularly wheat offals, are richer sources than the whole gra® 
api since they often^ form, a vary large -proportion, of the' poultry ratio?} 
they,, may provide a substantial' proportion of the chicks’ requiremeiitS; fpr 
;; ribo%yih« p!eat padMs, and meat and bone meals contain small and vari^bl.^ 



205 

amounts of riboflavin. Tlie variable results given by meat meal and meat 
and bone meals when included in chicken rations are no doubt partly explained 
by the varying content of this vitamin, if a sample contains a moderate 
khioimt and if in addition there is a considerable proportion of bran and 
pollard in the ration, a sufficiency of this vitamin will probably be provided. 
On the other hand, a sample of meat and bone meal low in riboflavin, par- 
ticularly if fed ill coiij unction with a predominantly maize, oats and barley 
mixture, will lead to signs of deficiency manifested by slow groivth, ciitied 
foe paralysis or leg-weakness and uneven development among the chicks 
of a groups 

, It is not surprising that meat meals should vary in their riboflavin eonteiiL 
Since livers are a relatively potent source containing many times as much 
riboflavin per unit weight as the flesh, the inclusion or exclusion of the liver 
of the animal when the carcase is being converted into meat meal will con- 
siderably aflect the riboflavin content of the product. Moreover, the livers of 
some animals are richer in it than those of other animals. A further con- 
sideration is the fact that although riboflavin is more stable to heat than many 
other vitamins, nevertheless, the steaming and heating during the process 
of manufacturing meat and bone meal will reduce its riboflavin potency in 
varying degrees. 

A. study of the formuke of Table 1 in the light of the above considerations 
wdll show that there is no potent source of riboflavin included. As stated 
earlier, this resulted in the onset of the characteristic curled toe type of 
paralysis. In some of the groups, particularly in groups 4 and 5, swollen hocks 
and slipped tendon were also in evidence. Although none of these symptoms 
appeared in group 0, nevertheless the chickens did not thrive or make good 
weight gains. Apart from other defects of the diet, possibly the percentage 
of protein was too low for maximum growth, A deficiency of riboflavin was, 
however, a determining factor in the case of group 6 as well as in the first five 
groups. The fact that there was practically no sign of the curled toe paralysis 
in group 6 (M) per cent, meat and bone meal) while it appeared in the other 
five groups (15 per cent, to 20 per cent, meat and bone meal) is an example 
of one of the strangest features of these feeding trials. The observation tffiat 
reducing the amount of meat and bone meal lessened the incidence of curled 
toe paralysis was confirmed in several subsequent experimex\ts. One such 
confirmatory test is given in Table 4 where the incidence of curled toes in 
group 21 getting 15 per cent, of meat meal was greater than in group 26 
getting 8 per eent. meat meal. Since riboflavin 'was deficient in the high protein 
groups, signs of curled toe' paralysis and possibly ‘iiepliritis^’ might have been 
expected in the low protein' groups also, where presumably the riboflavin 
content was still less. In fact if the meat and. bone meal was supplying an 
'appreciable fraction' of the .total riboflavin ; supplied in these' rations the 
amount ,of it in the low protein groups wpulfl be 'less than in the high protein 
groups. The absence of pronounced' s^ptoms .of deficiency in the groups! fed 



Oil diets k)w in meat and bone meal would suggest tba.fc the Mghet 

ilie protein content of the ration, the more riboflavin was require, d« Possibly 
the 15 per cent, and 2f) per cent, of meat meal or meat and bone meal provided 
a stimiiliis to growth wiiieh demanded increased qtianiities of riboflavin, and 
ill its absence the grosser signs of deficiency appeared. 

it eamiot be claimed that there is conclusive proof in this paper of such an 
interrelation between the protein level of the diet and the riboflavin require- 
ments. The evidence from the literature on this matter is also inconclusive. 
Pninty aiidRoscoe (9) say that in the ease of rats there is no evidence that a 
high protein diet needs vitamin to balance it. On the other hand, Lure and 
Ford (10) state that the fact that the nitrogen retention of rats on riboilavin- 
clcficient diets is less than that of pair fed controls shows that riboflavin is 
«50iicetned with protein metabolism. Another interesting observation in this 
connection is that of Xorriss et al (7) who found that the addition of small 
amemnts of riboflavin increased the severity of curled toe paralysis whereas 
larger amounts completely prevented it. Stockstad and Manning (11) report 
that when an imsiipplemciited basal ration was fed, very few cases of paralysis 
occurred, wiiereas the addition to it of sub-optimal amounts of riboflavin 
produced many cases. The authors mention that rate of growth may accentu- 
ate the occurrence of these deiiciency symptoms. It is possible, therefore, that 
similar considerations explain the absence of marked signs of this type of leg 
disorder in group 6, Table 1 and in group 26, Table 4, whereas other groups 
presumably supplying at least as much and possibly sliglitly more riboflavin 
showed many cases of the deficiency. 

The significance of these observations to the practical feeder is that in 
circumstances where chickens are being fed on a high plane of nutrition and 
consequently expected to make the most rapid progress it is most important 
to secure that their riboflavin requirements as well as their requirements 
for other nutritive factors arc amply provided for. It is of interest to record 
the findings of Cunlia et al (12) that the addition of certain vitamins without 
others to a diet of natural feeding-stuff s seemed detrimental to growth 
Cravens et al (13) commenting on this observation, report that unpublished 
data of their own obtained from experiments with breeding hens seemed to 
confirm it. 

The rations shown in Table 2 differ from those of Table 1, chiefly in the uae 
of wheat offals in part replacement of maize, barley and Sussex ground 
Tiie lessened incidenee of curled toe paralysis would suggest that appreciable 
quantities of riboflavin were supplied. That the amount was far from adequate 
, shown by the incidence of some cases of curled toes. The uneven growth, 

' ,,pmrtality ap4 untluiftiness of the group were no doubt also connected with 
ol'pe^osis ^nd po$sdfly defeieneies of other; yitainins of 
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The results obtained from iiie feeding of the rations in Table "3 confirm 
that the rations shown in Tables 1 and 2 were deficient in riboflaviiL The 
supplements listed in Table 3 which are potent sources of riboflavin are milk 
powder, wiiey, dried yeast and liver. Grass meal and clippings provide large 
amounts* and so also does alfalfa leaf meal of good quality. The leg disorder^ 
which occurred in the groups of Table 3 were due to the perosis-producing 
tendency of the high calcium phosphate content of the ration consequent 
on the use of high percentage of meat and bone meal. 


. The formiilin shown in Tabic 4 were designed to supply large aiciocnts of 
protein while keeping the pcrceniages of calcium and phosplioroiis within 
normal limits. The meat meal ^vas specially prepared for this test and by 
removing the greater part of the bone meal usually included, a protein content 
of 70 per cent, resulted. The remarkable rate of growth and freedom from 
mortality and disorders exhibited by the groups on liver meal* milk powder 
and dried yeast was to be expected. These rations were complete and balanced. 
The three supplements just named provided ample amounts of riboflavin and 
other vitamins of the B group. The cod liver oil supplied vitamins A and B. 
The calcium and phosphorous requirements were adequately provided for 
by the ground limestone. The proteins were of high biological value and more 
than sufficient in amount. There was a definite deficiency of riboflavin in the 
diet of the meat meal groups~^21 and 26 — the birds in which made poor growth 
and developed the curled toe type of leg- weakness. Unlike similar groups in 
other experiments* text in which the sonree of protein was meat and bone 
meal,' these meat-meal-fed cliickens, however, showed no signs whatsoever 
of leg-weakness of the slipped hock (perosis) type. The bloodmeal group, 
although fairly satisfactory, fell short of the performance of the liver, milk 
and yeast groups. The ration in which it was included W’as probably deficient 
in riboflavin. Similar considerations apply to the group getting soya bean 
meal as a protein supplement. There are many references to the fact that 
soya bean meal is unsatisfactory as a sole source of protein. Thus Hammond 
and Titus (14) found that when using soya bean meal as a protein concentrate, 
the ration w^as improved when wheat was added to a maize-oats mixture 
as the cereal part of the diet. 


Norriss- and Heuser (15) report that loss of v/eight occurred in pullets with 
soya bean meal as the sole source of protein. Carver ei (10), state that soya 
bean meal w^as unsatisfactory, particularly at higher levels, and found that 
combinations of fish meal, meat, scraps and soya bean, wwe improved by the 
addition of skimmed, milk which had the effect of ! accelerating rate of growth 
and preventing nutritional paralysis. It would appear that the results given 
by. soya bean meal are capable' of the same interpretation as ,the results 
|iyen by meat meal in our experiment, 'namely that provided aE known 
lintillve 'factors, are present high percentagfe" of meat meal may be fed. 
with- impunity. , 
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Tlie results of feeding the ration shown, in Table 5 in which as in the pre-» 
vioiis group of tests, the complication of excess of calcium phosphate was 
eliminated by feeding meat meal instead of meat and bone meal^ and which 
ration was supplemented in the case of one group with synthetic riboflavin 
proved quite conclnsiyely that riboflavin had been the chief deficiency in 
all earlier tests in which the diet consisted of a mixture of, meat and bone 
meal, barley, oats, maize, salt and cod li%"cr oil As shown by the weight 
records a very striking difference between the control group and the riboflavin 
group W'^as evident. That food factors, other than those supplied to group 28, 
are involved in optimum growth is. however, shown by comparing the pro- 
gress of the chicks in group 28 wdth those of groups 19, 22, 24 and 25 of Table 4. 
The liver, milk and yeast used in these earlier groups presumably supplied 
other vitamins of the B group because of w’^hieh the chickens made that 
remarkable growth and progress already referred to. 

The condition of swollen or slipped hock was much in evidence in the case 
of all groups of chickens fed a diet high in meat and bone meal Table 6 
sfiows that the perosis or slipped hock condition was most pronounced in 
the groups included in that table wdiich contained the greatest amount of 
calcium phosphate (group 81 — 20 per cent, meat and bone meal with whey 
//.ri Uk). Since no water was provided in either group 29 or group 81, the 
chicks consumed vtvy large quantities of whey. As expected, the condition 
was not so marked in group 29, (14 per cent, meat and bone meal with whey 
fid lib.) as in group 81, since the ration contained less total calcium phosphate, 
a high proportion of which must be present before this type of leg disorder 
appears. The otlier factors known to be concerned in the production of 
perosis are a deficiency of manganese and of certain vitamins of the B com- 
plex. The causes and prevention of perosis are not yet fully elucidated. The 
simplest w^ay in which the practical feeder may prevent the onset of the 
disorder is by refraining from feeding excessive amounts of calcium and 
phospJioroiis. It is not easy, in the present state of knowledge, however, to 
fix a safe upper limit. Herner and Robinson (17) had no difficulty in pro- 
iducing perosis by adding supplements of meat meal ash to a basal ration 
w^ieli already included 16 per cent, meat meal The p€;rcentage of calcium 
ill the complete ration used by them ranged from 1.4 to 2.1 and the phos-- 
phorus from ,86 to 1.22. In the uiisupplemented basal ration 9.5 per cent, 
of the chicks showed symptoms of perosis and in the highest calcium phos- 
phate group 70 per cent, were affected. The higher limit of calcium and 
phosphorus mentioned in the experiments of Herner and Robinson would 
be reached by including 20 per cent, of the sample of meat and bone meal 
Uvsed in our experiments, and only IB per cent, would be required to provide 
the amount of calcium and phosphorus _ in their perosis-producing basal 
ration. From such oonsiderations, and from an examination of the results 
fehowii in Table 6 it may be concluded that where no other source of calcium 
_,,.pl^qs|>ha|e,is ineluded, meat and bone meal (analysing about 25 per cent. 

form, up to 10 per cent or 12 per cent, of the chicken 
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ralioii without causing danger of perosis. If a meat niea! containing less 
phosphate of lime is used the proportion ma}' he correspondingly higher. 
It is well to bear in mind, however, that conditions of diet such as obtain 
in groups 21) and 31, Table 6, nmy be eiicouiitei^ed W'here separated milk is 
available in large quantities. If a chick mash is used which has been designed 
to provide the optimum anioimt of calcium phosphate when fed alone, it 
may easily produce a condition of perosis or deformed leg bones if copious 
quantities of separated milk or whey are fed along with it. When separateii 
milk is given ad lib. it of course provides for all the protein and calciiiin 
phosphate requirements of the growing chick, and in that ease other foods 
very rich in calcium phospiiate such as meat and bone meal should not form 
a large proportion of the diet. Whey ad lib. would provide all the calcium 
and phosphorus requirements, but would not of course supply suilieient 
protein. 

The occurrence of numerous eases of “nephritis’^ or pale kidney in group 
27 (the riboflavin-deficient group) and the complete absence of these symp- 
toms from group 28 getting synthetic riboflavin together witli other evidence 
in this paper,' indicates that want of this vitamin' can lead, probably indirectly, 
to a degenerative condition of the kidney cells. That this effect is accentuated 
when there are large amounts of meat meal in the diet is suggested by com- 
paring the incidence of nephritis in group 9— Table 2 — (18 per cent, meat 
and bone meal) with the lower incidence in group 11 (12| per cent, meat and 
bone meal). Similarly in Table 4, group 21 (15 per cent, meat meal) may be 
compared with group 2(> (8 per cent, meat meal). No reference has been 
noticed in the literature to a connection between riboflavin deficiency and 
kidney change. Indeed, Phillips and Engel (18) brought chickens into an acute 
riboflavin deficiency at the age of six w’'ceks, and having made exhaustive 
liistological examination of internal organs could find no change in the 
kidneys. Their ration, however, did not contain meat meal, and they mention 
that in conditions of chronic riboflavin deficiency as contrasted with an acute 
deficiency, it is possible that degenerative changes in the kidney cell might 
have supervened. 

Whether' or not riboflavin deficiency is responsible directly or indirectly 
for kidney damage, the experiments furnish ample evidence that a moderately 
high proportion of protein is not of itself injurious, provided that the ration 
Is complete with respect to ail known nutritive factors. Thus, there was no 
indication of kidney disorder in groups 19 (20 per cent, yeast) group 22 
(15 per cent, liver meal) group 25 (30 per cent, separated milkpowder), nor 
was there any definite evidence of “nephritis’^ in group , 28 (15 per cent, 
meat meal and riboflavin). The occurrence of pale, mottled and swollen kid- 
neys and the degeneration of kidney cells was associated, however, with 
another dietary factor, namely an excess of calcium phosphate. Thus in the 
case of the chickens from groups 18, 14, 15, 16 and 17, where 20 'per cent* 
of meai and bone meal with its high calcium phosphate content was fed, 
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blit where foods rich in riboflavin which were given as siippl^^inents, pre- 
vented the occiirrence of the curled toe tvpe of leg weakness tlie disordered 
kidney conditions occurred. It is suggested, therefore, that the occurrence 
of pale, mottled or swollen kidney, or even of evidence of kidney ceil degen- 
eration under histological examination, is not proof of any specific nutritional 
disorder and that the observation is of less diagnostic value than was at one 
time tlioiigiit. It is certainly liot caused by protein per se in the diet. It has 
been observed on numerous occasions in this department over many years, 
that simple uncomplicated cases of coecidiosis and also cases of acute enteritis 
are often accoiiijianied by very pale kidneys. Prcsitniably absorption of' 
poisons from the alimentary canal due to damage of its 'epithelial tissue 
can f)ring about tliis effect. It lias also been well-known for many years that 
a condition of vitamin A deficiency will produce pale and mottled kidneys. 
Similar considerations apparently apply to cases of pale kidney or ‘hiepliritis” 
as apply to the ease of leg-weakness already discussed — that is, more than 
one cause may produce the symptoms. 


The unexpected result obtained when decomposed meat meal was fed to 
chickens in groups and 34 (Table 7) is of interest. The commercial meat 
and bone meal used in our experiment had been thoroughly sterilised during 
thehnaniifacturiiig process, and only sound flesh had been used in its manu- 
facture. The results, therefore, may simply represent further proof of ttie 
belief that decomposed meat is not toxic provided that it is free from palbo- 
genic oTganisiBS and the toxins produced by these organisms. It has been 
shown conclusively that the ‘^ptomaine” alkaloids are not poisonous unless 
fed in excessively large quantities. Savage (19) fed a series of kittens with 
extremely putrid mixtures of canned meat and fish over long periods without 
demonstrating any signs of toxicity. The real danger arises if the flesh, 
organs or blood of diseased animals are incorporated into meat meals designed 
for the feeding of farm animals. It is w'ell to emphasise that the cooking of 
the meat will not destroy some of the virulent toxins produced by disease 
organisms. Slany common diseased coiiditions such as enteritis and wasting 
can be caused by organisms which produce such heat-resistant toxins in 
large amount. The results obtained with groups 33 and 34, therefore, in 
no w^ay detract from the general recommendation that decomposed or tainted 
or inferior foodstuffs of any sort should in no circuinstances be included in 
chicken rations. 

In the final group of feeding tests, meat meal made solely from horse flesh 
w^as compared with that made solely from ox-flesh™groups 85 and 86, Table 8. 
The fact timt there was no difference betw’een the groups was an unexpected 
result as horse flesh is commonly supposed to be harmful to' young chickens, 
and to eausC' the onset of a gouty condition. Since neither group made really '' 
'satisfactory progress it is possible, howwer, that small differences between 
tile two tj^'pes of meat meal were masked in this paiticiihir experiii'ieiit. 
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SUMMARY Aiin CONCLUSIONS. 

1» While in this country there is no legal distinction between meat and 
bone meal and meat meal, nevertlieiess the former term is taken 
to imply a product in which the proportion of calcium phosphate, 
because of the larger amount of bone incorporated, is higher than 
that contained in meat meal. 

In the w^ork reported on in this paper the meat and bone meal 
used contained 40 per cent, to 50 per cent, of protein, about 26 per 
cent, of phosphate of lime and 3 per cent, oil ; meat meal specially 
prepared and used for comparative purposes in certain experiments 
contained only 4 per cent, of phosphate of lime but Isad 70 per cent. 

1 of protein. 

In the manufacture of .meat and bone meal the liver wliich is a very 
rich source of riboflavin as well as other factors of the vitamin B 
complex may or may not be incorporated so that the nutritive value 
of meat and bone meal varies according to the proportion of liver 
it contains. For this reason results obtained from one sample of com- 
mercial meat and bone meal may differ in degree from those obtainable 
from other samples. 

8. Though meat and bone meal contains a variable quantity of ribo- 
flavin, generally speaking it is a poor source of this food factor. Conse- 
quently a diet made up of meat and bone meals together with oats, 
barley, and maize, all of which are low in riboflavin, and including salt 
and cod liver oil, neither of w^hich contains any, is seriously deficient 
in the riboflavin factor. Chicks reared on such a diet make slow pro- 
gress. develop leg-weakness associated with curled toe, and show a 
high mortality rate. 

4. The substitution of wheat offals, Le., bran and pollard w^hich contain 
a moderate amount of riboflavin for the whole or a considerable part 
of the oats, barley and' maize make^ for better progptes among the 
chicks and lessens the incidence of leg-weakness, but optimum growth 
is not thereby brought about nor is the leg-disorder eliminated. 

5* Rich sources of riboflavin are fresh liver, liver meal, dried yeast, milk, 
fresh young grass, grass meal and alfalfa leaf meal. Hence the advantage 
in virtue of the extra riboflavin supplied of supplementing the diets 
mentioned in paragraph 3 with one, or more of these foods* 

6. ' When the diet of chickens contains more than 15 pet cent, of meat 
.and bone meal, there is a tendency-for a proportion of the birds to 
develop leg-weakness associated with swollen and slipped hoek (perosis)'., 
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The oeciirreiiee of pcimis becomes more pronounced as the proportion 
of meat and bone meal is raised and the disorder Is accentuated when a 
ration coiitaimiig 20 per cent, of meat and bone meal is supplemented 
by whey (or presumably by separated milk also). Milk or whey or 
separated milk alone do not, of course, even when fed in very large 
amoiiiits, cause perosis. When meat meal containing only a small 
amount of calcium phosphate replaces meat and bone meal in the 
above diets perosis no longer appears ; the explanation of the occur- 
rence of this disorder in the case of birds consuming a large proportion 
of meat and bone meal appears to lie in the excessive intake of calcium 
phosphate possibly accompanied by a relative deficiency of manganese 
and a shortage of certain vitamins of the B complex, 

7, A diet, of 'meat meal (low in calcium phosphate) and of cereals together 
with the proper proportion of minerals and, where necessary, cod 
liver oil, 'ivMle not conducive to perosis does, however, because of 
deficiency of riboflavin cause the leg-weakness of the curled toe type. 
Addition of pure riboflavin to this diet eliminates this disorder, but 
still optimum growth is not obtained. Presumably in this diet other 
growtli factors of the vitamin B complex are not sup 3 >Iied in sufiicient 
quantity for optimum results. 


8. Meat meal manufactured under hygienic conditions from the sound 
flesh of disease-free animals, and allowed to decompose after manufac- 
ture is not necessarily toxic to chickens. In the absence of fuller informa- 
tion as to the type of decomposition which took place in the sample 
underiinvestigation it is emphasised that decomposed foods of any 
sold sloiild not be fed to chickens. 


The msults on chicken growdh and progress are similar whether the 
origliilof the meat and bone meal is the horse or the ox. 


10. Wiieif incomplete rations containing meat and bone meal give rise to 
leg-w ikiiess of the curled toe type and likewise when leg-weakness 
of th perosis type oc<mrs as a result of feeding excessive quantities 
of m it and bone meal the leg disorders are usually associated with 
kidiu ' derangement. The^ kidneys bcconie pale, mottled, and swollen, 


and 

samq 

CMcj 

and 


m cells of the kidney tissue show serious degeneration. At the 
time the ureters are swollen with an accumulation of urates, 
ns so * fiected usually fall into a state of coma prior to death 
bvelop ,|i abnormally high percentage of uric acid in the blood. 


S||ilar k M ey degeneration frequently occurs In the case of chickens 
suft®ing '■ chronic boccidibsis. 



It is coEckided that this "hiepliritic’' condition is a secondary effect, 
not specifically connected with the feeding of meat and bone meal* 
It can be produced by a deficiency of one or more mitridve factors 
or by excess of others in the diet or be induced by disease* 

11. Neither meat and bone meal when fed in proper proportions (not 
more than IB per cent, in the ration) nor meat meal is directly res- 
ponsible for the production of any disorders in chickens. On the other 
hand both are very suitable foods for chicken feeding, but it must be 
borne in mind that diets containing these foods can give satisfaetor}' 
results only when they are made complete with respect to all the 
various essential nutritive factors including riboflavin and other 
members of the vitamin B complex. Excess of meat and bone meal 
should be avoided in the dietary mixture. 

The authors gratefully acknowledge the help given by Professor Kearney 
of tlie Veterinary College, Ballsbridge, in the examination, of dead chickens 
and of histological preparations. 
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BREEDING, FEEDING AND MANAGEMENT 

OF SHEEP. 


By 

Yincent Kennedy, B.Agrie.Se. 

Inteobuction, 

Tlie sheep incliistry resembles the cattle industry in its main outline, 
although there are certain important diHerences. We have the same division 
of the industry into breeding and feeding sections, and the same division 
of the feeding section into grass feeding aud roots feeding. The main differ- 
ences arise out of the fact that the period which elapses between the birth of 
a tainb and its consumption is shorter than the corresponding period in the 
ease of beef, and is being steadily reduced. The breeding section of the industry 
ivS centred largely in the i^estern counties, although there is a fairly wide 
distribution of sheep-breeding over tlie wdiole country. Sheep arc bred in 
the western counties principally for the store trade and the volume of trade 
nearly equals that of the western store trade in cattle in those areas. 

Slicep are %'ahied coinmereially for their mutton and wool With some 
breeds such as the Merino, wool is the primary product, but the breeds 
common in Ireland may be regarded as dual purpose, and are kept mainly 
for mutton, woo! being a secondary if still an important consideration* 
Since mutton is the primary product it seems strange that more attention 
is not paid to the marketing of this commodity. The marketing of sheep is 
very similar to that of cattle, the auction or fair being the only means of sale. 
Any attempt at grading or selling by dead- weight would in all probability 
meet with little 'response. The simplest grading system is by weight, sex, and 
age. Nature has obligingly provided the sheep with a convenient test of age, 
namely the ‘i:>reak jointd’ one of the joints of the foreleg. Up to tw^elve months 
this joint breaks in four well-defined ridges, smooth, moist, and red with blood, 
with yearlings the ridges are rough, dry and not red ; with aged mutton the 
Joint does not break at all. Age and weight, however, are only some of the 
factors which determine quality ; and the most important factor, ‘^goodness/® 
is not easily 'measurable. The terms ‘‘‘Select and Prime’’ are often used ■ to 
; denote quality, but the definitions of these qualities are so vague that grading 
' in these terms is not entirely satisfactory. 

/'The, principal mutton-exporting countries grade their exports according 
' I;: these features, anddn, the post-war years Irish mutton is’ likely to meet 
competition in the British market from New Zealand and 
and it' 'ie accordingly, of the utmost importance for Irisb- 
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sheep farmers not to rest content with their present standards of production ^ 
but to look ahead and strive to make improvements in anticipation of this 
keener competition from overseas in tiie future* Two obvious lines of advance 
suggest themselves : One is to improve the general level of breeding and 
feeding, and tlie other to organise an attack on disease™ The quality of sheep, 
under the conditions which seem likely to prevail for s()!iie time obviously 
tests with the quality of the ewe and the rani she is crossed with* Here I 
may add it is not so much the particular breed the rain belongs to, but the 
constitutional make-up of the ram himself that determities his efficiency as a 
breeding animal. The ewe will be judged by lier capacity to produce early- 
maturing lambs, her fertility rate and her resistance to disease. 

There is a marked tendency amongst fanners to resort to indiscriminate 
crossing in order to produce lambs as clieapiy as possible. Some first crosses 
are becoming more popular each year because the progeny of judicious 
crosses seem to show more vigour, and oftentimes inhtTil the better qualities 
of both parents. Such animals while excellent for the production of high-class 
mutton should never be retained for breeding purposevs. This, unfortunately, 
is not the case, as a casual inspection of the breeding flocks throughout the 
country will show many of the breeding ewes to be of very mixed blood. 

Bisease adds considerably to the cost of la!nb*]>roduetion since, besides 
taking a heavy toll of young progeny, it is one of the chief factors determining 
the rate of depreciation of ewes. There seems to be tw*o important aggravating 
causes of disease among sheep. One is overstocking on grass, which may lead 
to extremely heavy losses, due to parasitic infection, and the other is malnu- 
trition, arising frequently from deticieneies in our upland pastures, and can, 
be mitigated by the improvement of the pasture itself. Sheep farming stands 
to gain much from the technical developments in grassland management. 

From the foregoing it is evident that the problems of breeding, feeding and 
.management of sheep are as fundamental as in any other branch of the 
livestock industry. 


Breedikg. 

It seems necessary to begin this subject with an explanation of the names 
that are applied to sheep of the different sexes at the various ages. 

Age in sheep is usually reckoned from the time of shearing, which in this 
country is normally done for the first 'time when the animal has attained 
the age of fourteen to sixteen months, and at yearly intervals thereafter^ 
The term lamb is mot very precisely limited, being sometimes confined to the 
pre-weaning period, and sometimes extended To 'cover the first six to ten 
monthS' of the animal’s life. In "certain, districts 'lambs become hoggets on, 
the advent of the new lamb crop. The sex is also denoted, males being known 
as ram lambs ; castrated males as wothor lambs ; and females as ewe lambs* 
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Males of a year olci or after shearing for the first time, are termed hoggets 
or shearling rams, Thc^ female at shearing becomes a ewe hogget, and cas- 
trated males as wether hoggets. Thereafter w'e have two-shear, or three-shear 
rains, ewes or wethers, Ernies are sooietimes distinguished according to the 
nimiber of crops of lambs they have borne, as two crop, three crop, etc., the 
first Iain!) being borne at two years old. Again in some districts it is customary 
to denote age by flic teeth, as t’wo tooth, four tooth, etc. In sheep the per- 
iiiaiieBt incisor teeth are usually set as follow^'S, though heavily fed sheep may 
set tlieir teeth earlier, or mountain sheep later. ' - 


First or Central Pair 
Second Pair 
Third Pair 
Fourth Pair 


12-15 months, 
18-21 
2'i-27 
83-S0 


Slieep-breeding may be divided into two classes 
(!) Production of Early Fat Lambs. 

(2) Production of Store Lambs — the females to be retained, or sold 
for breeding purposes, and Uie males to be fattened before they 
reach the age of two years. 


Success in either of these classes will depend to a great extent on the 
breeder’s ability or skill in selecting the most suitable type of ewe for the 
'purpose iiit ended, as well as mating her with the best ram obtainable. A 
breeding ew^e should possess the following characteristics 

(1) Sound mouth {in aged ew’cs), 

(2) Compact body on fairly short legs. 

(3) Sound udder (in aged ewes). 

(4} Medium size. 

(5) Active and hard}^ 

(6) Sound constitution — Lack of constitution or uiithriftiness is often 

« exhibited in sheep by the tendency to lose the juice of the grass. 

Peobuction of Fat Lambs, 

' The breeding of early fat lambs is governed by a number of factors which are 
dealt with later in this article. Cognisance of these factors must be carefully 
taken before launching out ou this branch of the industry. The fundamental 
principle underlying the production . of early fat lambs is to combine by 
Judicious crossing the highly desirable properties of early maturity and good 
-carcase quality. Fortunately this can be achieved by the mating of many 
'different breeds, but I will confine my selections to those breeds available to 
alUrish farmers and which are as follows : 

, ' (a) Cheviot Ewes X Suffolk Ram. ’ ^ 

(5) Galway Ewes x Suffolk Ram. 

"(cl’Cheviot^Ewej^ x Border Leicester Ram. . ' - 



Production of Store Lambs. 


The va,st majority of our sheep-breeders are engaged in this branch of the 
industry j due no doubt to the fact that no limiting factor such as food shortage 
comes into play. The type of lamb produced is determined by the demand 
and the breeder who supplies this demand mil reap the reward financially. 
In recent years demand for tlie Down crosses has far exceeded that for the 
Galway or Roscommon, with the result that ewes of the latter breeds are 
now ■\'ery widely used for crossing with Oxford or Suffolk Down rams. This 
practice is not to be condemned, on the contrary it should be encouraged,, 
but the sad feature is, as already stated, that many such cross-bred ewes are 
used to replenish the breeding-flock. It is quite obvious that sliecp-farniers 
in many districts have seen the folly of this practice, and the advantage to 
producers of the Down frosscs may prove ephemeral in the near future, 
because breeders of the Galway and Roscommon may offset the relatively 
small loss on their wether-lamb or hogget crops, by a large increase in the 
price obtained for their ewe-lambs or hoggets. The following are a. few^ mating 
selectknis for store-lamb production ; — 

(a) Galway Ew^es x Oxford Down Ram. , 

(b) Cxalway Ewns x Suffolk Down Ram. 

(c) Galway Ewes x Galway Ram, 

(d) Roscommon Ewes x Oxford Down Earn. 

(e) Roscommon Ewes x Roscommon Ram. 

(/) Border Leicester Ewes x Border Leicester Ram. 

AIating, 

The average period of gestation in sheep is approximately 147 days, varying 
a day or two wdth the breed. Females are normally mated for the first timfe 
as ewe hoggets to kmb at two years old. Ewe lambs in good condition wil 
often take the ram in early winter, and will lamb at a little over a year'; 
but breeding so early is usually unprofitable in the end, as it is rare for more 
than 60 per cent, or per cent, of the ewe lambs to conceive, and as these 
are apt to suffer considerably in their development the practice is not to ht 
recommended. Ram lambs are usually used for breeding purposes at seven 
months old, but the number of ewes allotted to them should not exceed 
twenty. Hogget or aged, rams, provided they remain active, may be mated 
with from forty to 'fifty ewes. 

The time of mating is limited in part by the time of occurrence of heat im 
the ewe. Thus* the Dorset Horns will often come in season in May, Dorset 
Downs and Hampshires as early as June or July, wlnleMountain Ewes rarely 
come until late September or even well ,on in October; Apart from this, the 
time for mating is fixed by the breeder' in accordance with the climate and 
food conditions prevailing in spring. Again, the object Lor which the sheep^ 
are kept, wfll have an important bearing on the time of service. If , a- breeder 
aims At early fat lamb production for the Easter market,' the ewes will, have 
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to be srr\’Cfl in so that the lambs are dropped early in Jamiary, 

On the otiier liaod, if store lamb prodnetioti is tlie breeder’s goal, the date 
of service is regulated so that the lambs arrive during late February or early 
Marck Kains should be left in the flock for approximately six weeks, which 
is usually long enough to ensure that all ewes will be pregnant. The period of 
oestnmi in the ewe lasts about twenty -four hours and recurs, if she does not 
eoneeive, after about sixteen days. A six weeks breeding seasoii thus covers 
at least, two, and in the majority of cases three oestrous periods. Where 
ewes will Iiave close attention at lambing it is necessary to record the dates 
of service. With this object in view the ram is raddled between the forelegs 
so that tf mark is left on each sheep served. At the end of each week the 
ew’es that have been served are given a special mark which remains until 
the spring as an approximate iiidication of the date of lambing. At the end 
of sixteen days the colour of the raddle should be changed so that all ewes 
not holding to the first service can be immediately identified by the presence 
of the two colours. As a precautionary measure it is always best to trim neatly 
and remove all daggs from the ewes before allowing them out to the ram. 
If a large number of ew^es are being twice marked another ram should be 
procured ss soon as possible to guard against serious loss. In large flocks 
it may be necessary to run two or even three rams together, and it is always 
advisable^ that the ranis be kept together for some time previous to running 
with the ew^es, as this greatly reduces the risk of fighting. Under ordinary 
conditions the ]>roportion of barren or ‘‘dry” ewTS should not exceed S 
per cent. 

The numbers of doubles, or twins, depends partly on the inherent fecundity 
of the tw^es, and partly on their treatment before and during the mating 
season. The smallest number of lambs will be obtained when the ew^es are 
lean and weak, very fat, or arc reducing in condition. On the other hand, 
the highest birth rate is obtained if the ewes at mating time are in a moderately 
•lean but rapidly improving condition. This is assured if the sheep have been 
-kept in a low" condition after the previous weaning, by bringing them on 
gradually until within a week or two of service, and then by “flushing” on 
rich aftergrass, rape or other succulent nutritious foods. “Flushing” causes 
an increased proportion of the ewes to breed early, i.e., at the season when 
there is the greatest possibility of multiple ovulations. The possibility of two 
or more ova being produced during the oestrous period is greatest in the early 
part of the breeding season, thus explaining the well-known fact that more 
doubles are usually born at the beginning than at the end of the lambing 
season. Delay in mating after the ewes begin to come in use will thus reduce 
. proportion of twins. 

' ' ' ' . Cae^ oe’ Eam. 

sp the breeding season and a 

specially on the Had 
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legs, because if this is allowed to become chrouic the ram mar refuse to 
serve any ewes. If overworked, the ram may reduce in condition, in which 
case it is always advisable to supplement his food with a little concentrates, 
I to I lb, per head, per day, of equal parts of bran and crushed oats. 
Speaking from practical experience I should never recommend the feeding of 
roots to the ram at this period as they usually cause the formation of a stone 
in the genital tracd. with the result that the animal becomes temporarily 
sterile. 


Take of Ew^es, 

During the gestation period the ewes are fed mainly on hay and grass* 
In the sheep-rearing districts of the West of Ireland, wtH saved upland 
meadow-hay is made into what is known as a sheep-cock, i.e,. a long pole is 
sunk firmly m the ground and the hay cock is built round it and neatly 
thatched to secure it against the ravages of the winfer. During the winter 
the sheep eat the lower portion of the cock which gradually slips down 
along the pole, ttuis always ensuring that there is a fresh supply at the 
disposal of the sheep. The site for such a cock is m all cases the driest obtain- 
able in the particular field with' the result that there is very little waste if 
the cock is occasionally trimmed. At ail times of the year, but especially 
during the winter months, it is necessary for best results to keep breeding 
cw^'es on dry land. Sheep kept on dry land are much less likely to be affected 
with fluke or to suffer from lameness due to foot troubles. If breeding ewes 
arc reducing in condition it nmy be necessary.to supplement the hay and 
grass with sonic concentrates, but the quantity must be limited, as excess 
roots or eoi’ieeniraies are often responsible for much trouble in the breeding 
ewes, e.g., Prolapsis of titerus or expulsion of the w^omb. The following ration 
is a suitable one for pregnant ewes. I to | lb. per head, per day,' of equal 
parts of crushed oats and sugar pulp. 

During pregnancy, and more particularly as the time of parturition draws 
near, breeding ewes should be disturbed or frightened as little as possible 
and never roughly handled so as to avoid injury and consequent loss through 
abortion. During the last few weeks of pregnancy ewes sometimes get on 
;their backs and once in this position they are unable to regain their feet. 
Unless the animals are raised they will die in a short time. To guard against 
this trouble sheep sliouM be seen frequently. When lambing occurs the ewes 
should be kept under constant supervision and assistance in lambing should 
not be given unless absolutely necessary as in the case of protracted labour 
or false presentation. Immediately on lambing all wool should be removed 
from the udder so as to avoid the formation of wool-ball in the kmb*s 
stomach* It is also advisable to see that the ewe has the milk to rear the lambs 
and this can be ascertained by gently drawing the teats. lii the case of weak 
'lanibsit is often beneficial to feed on a dilute mixture of w'hiskey, water, and 
khilk drawn 'from the mother. The proportion of weak lambs will be greatly 
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reciiiccd if measures are taken to prevent young lambs from getting raii^ 
until the coat has sufficiently dried after birth. According as each ewe drops 
she shoiiid be changed to some field which was closed since the previous 
autiiiTiii, because grass is the most satisfactory food for milk production. 
If siicii is not available concentrates to the extent of 1 lb. per liead^, per day^ 
may be given without injury and a very suitable ration is made up as follows:— 
Equal parts of crushed oats, sugar pulp and linseed cake. Sheep usually get 
tlieir water requirements from plant sap, rain and dew, but in spells of 
prolonged drought they will freely drink, and water should be always 
available. 


Generally there will be a proportion of triple births as w^ell as’ a few orphan 
lambs. On the other hand there will be many singles and a few ewes whose 
Iambs die. There should be a reassortment, by transferring lambs so that 
the flock is made to consist entirely of singles and doubles. In cases where a 
lamb has died its skin should be tied over the back of the stranger, wlien the 
latter will be adopted immediately. Other devices such as that of rubbing 
the ewe’s nose with turpentine to deprive her temporarily of her sense of 
smell or placing her with the adopted lamb in a house with a dog, are occasion- 
ally successful At the age of tlwee w^^eeks to a month old the lambs’ tails 
should be cut, and the males not required for breeding purposes should be 
castrated, wiien weather conditions arc favourable. In mountain breeds the 
tail is cut so that it reaches to about hock-level, so that it can afford pro!,ection 
to the udder, but in the lowiand breeds, three or four joints of tlic tail are 
sufficient to leave. This procedure is not necessary if the lambs are sold fat 
for the Easter trade. It is desirable that ewes and ewe lambs which it is not 
intended to retain or sell for breeding purposes should be segregated from tile 
rams and ram Iambs kept in the flock. This segregation could probably b6 
best effected when the lambs are being weaned and before the breeding season 
commences. Ewes and ew^e Iambs purchased for fattening often prove to be 
in young with the result that purchasers suffer severe financial loss. 


Shkaeing. 


Of the various special tasks of the summer season shearing is the first. 
In the South of Ireland this is done as early as the beginning of May, and in 
the West about the first week of June. Sheep may be either washed in running 
water a week before clipping or^ may be shorn in the grease. The difference 
in the price of washed and gredsy wool will always repay the labour of washing, 
even 'though there may be a loss of weight of from 10-15 per cent, if the washing 
' is done thoroughly. ^ . 


' . Before washing, aE ^ dirty wool should be . removed. A sheep is washed 
. ,, '^roughly 'oidy when, the water runs away ©tear of all cloudiness, Jf clipping 
hngu than bexr daysi after washing, the yolk will agaip, begin 
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itise in the m^ool, producing a greasy condition, practically similar to that 
of unwashed wool 

Whenever possible, shearing should be done on a dean, boarded floor or 
platform, and if this is not available the operation should be carried out 
on a cart or rick cover, so as to ensure against the possible inclusion of straws 
or other litter. Vegetable impurities such as these or jute fibres from sacks, 
or binder twine, are all very objectionable in wool since they do not absorb 
dyes in tlie same manner, and their -presence in large quantities may render 
it necessary for the wool to be carbonised in order to destroy them. The time 
occupied in shearing depends on the type of wool that the sheep carries, and 
on the machine used in the operations. With short wools, when using a hand- 
shears, slightly less than two score wall represent a day’s work for a good 
shearer, but if power-driven machines are used the number clipped will far 
exceed this and as a rule due to greater efficiency the fleece will be heavier. 
In the ease of our native long-wooled sheep the average clip for a ewe is T-8 lbs. 
and for a hogget 10-12 lbs. Wlien a fleece is dipped it should be placed skin 
or cut side down, and ail broken locks on the edges should be removed before 
the sides of the fleece are turned in. The fleece is then rolled up from the tail 
to the neck with the cut side out. A tie is made by drawing out and twisting 
the neck wool which is then placed neatly around the fleece and fastened. 
Fleeces of Scotch black-face wool are an exception to this rule, being rolled 
skin or cut side in. Before releasing a sheep after shearing it should be branded 
for future identification but tar should not be used as it injures the wool. 
Aiiyone of the proprietary marking-fluids are sufficiently indelible and can be 
recommended for use. Surely it is not asking too much of the sheep farnier 
to carry out these recommendations, but unfortunately he is rather slow to 
realise that it would be to his own economic advantage to market the second- 
ary product of the sheep in the best possible condition. 

- . IVIaggot Fly. 

. From June to the end of September one must be continually on the watch 
for sheep that have been ‘"struck” by the maggot-fly and the effected parts 
must be dressed as early as possible. Apart from preventive dripping, which is 
not a success, the clipping off of the locks of dirty wool from about Ihe hind 
'quarters is important as the fly is attracted by dirt, and smell. 'No really 
effective deterrent against the fly has been disewered, though recent research 
work holds out some hope of useful results. 

, ' ' . , Weaning. ' 

•‘'Weaning. is. generally done when the lambs are about four months old, 
Le.it betwe'en the 1st and middle of July. At weaning time- the ewes are put 
oht on poor 'bare pasture in order thsit the flow of milk may be dried off 
while the lambs are either sold as stores or put on clean pasture for sale in 
the autumn.' The ewes may have to be mijked a few times before they are’ 



firially dried off, but tlie interval betwexi each milking must be increased. 
Most of Ibc aged and cull ewes are disposed of at special sales in August or 
September. 


Dipping. 

To comply with the law every sheep-orimer in this country must double 
dip his sheep within a period of fourteen days between the 1st of August 
and the :ilst October^ each year. This dipping is principally a preventative 
measure against “Sheep Scab/’ but such treatment will have a beneficial 
effect upon the general health of the sheep, hy destroying other skin parasites 
from which sheep frequently suffer. Many of the Dips used contain arsenic, 
and since this substance can be assimilated by the sheep through the body 
pores, and is, in addition, an accumulative poison, it may be advisable to 
use a tar-oil or noii-poisonous Dip for the second dipping. Coloured, or “Bloom 
Dips” permanently stain the wool, and their use has now been prohibited. 
Minor skin w^ounds or sores can be smeared with grease before the sheep 
are dipped. If sheep have been driven a journey to the place of dipping it is 
always best to allow them to cool off before dipphig as there is then less 
likelihood of their swallowing the dip. The minimum time of immersion is 
two minutes, and the sheep should be allowed to drain off thoroughly before 
being put out on pasture. 


Fattening. 

The points of a mutton sheep correspond closely to those of a fat bullock, 
the desirable qualities being a tendency to early maturity, a thick covering 
of lean meat, and an even distribution of adipose tissue or fat. 

The head should be of good depth and width, strong of jaw^ and broad 
through the nose ; the neck short and thick ; the body deep, wide and squax'e ; 
the slioulder-top wide, level and well covered ; the chest deep and wide, and 
the ribs w’-ell sprung or rounded ; the shoulder neatly laid, and the region 
beliind the shoulder well filled up ; the hind quarters long, broad and level, 
with the hips far a.part ; the thighs thickly fleshed and the flesh well carried 
clown. The back should be broad and level, covered with muscular flesh ; 
the legs straight, sliort, wide apart, the bone clean, and not too fine. The 
thickness of the tail and the fulness of the pinse or serotuiri are an/indicatioii 
of condition. The general appearance should indicate activity and robust 
'health. 

Sheep may be prepared for the butcher at any age from twelve weeks 
onward. The earliest fat Iambs are killed at about tuxive weeks old, and 
few sheep, except ewes that have been used for breeding purposes, are now 
older than tweiity-four months when they reach the market, 

The earliest fat Iambs are usually the produce of aged ewes and, ate 
fattened on milk, plus whatever concentrates they receive while their daniiS' 



are being fed* Early lambs of this kind weigh usually TO-SO !bs. live weight 
35»40 lbs» dead m-eight at twelve w^eeks old. This type of iamb is succeeded 
on the market by selected single lambs droppcil at a later date. In both of 
these cases there will have been no store period, the process of rearing and 
fattening having been combined. Hoggets are often canied on as stores over 
the autumn and fattened during the winter months. In most markets under 
present conditions a fat live iveighl of not more than 130 lbs. should be aimed 
at. The following are examples of winter fattening rations, based on a live 
weight of 100 lbs. Each ration supplies about 2| lbs. of dry matter, about 1 J5 
lbs. of starch equivalent, and .25 lbs. of protein equivalent. On rations suck 
as these a live weiglit increase of .3 lbs. per day or rather more than 2 ibs. per 
iveek, may be expected. 

Ration 1. 

14 lbs. Swedes. 

I lb. Good Meadow Hay. 

I lb. Flaked Maize. 

I lb. Cotton Cake. 

I lb. Dried Grain. 

1 per cent. Salt. 

Hoggets in wool may yield from 50 per cent, to 55 per cent, of their live- 
weight as dressed carcass. Newly-shorn sheep give about 5 per cent, more 
and heavy fat wethers may dress up to 05 per cent. 


Ration 2. 

14 lbs. Swedes. 

I lb. Hay. 

I !b. Crushed Oats. 
I lb. Linseed C’ake 
1 per cent. Salt. 
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KAnSATlIlA UAltriAIOCCA 

Stus 50 T>rJ All nAomAt^ aois n^AS X)eA^ Ati speis a ctimcl t n-eoiwlotc 
A'stis n! DneA5 a KS't) SiiAitAC ah bAinc a Di A5 eotuio6c te CAltliAto^c ti6 ie 
ooiiscAi. 1 s moK All m%l ak AgAit^ ACA t)eAnt:A 6 soin 1 teit, A^tis cA troiiAt) ha 
li-eoUiloCxA te peiscmu soit6ia aii tA aua 111'Oiu Ann t tigAC 5110 ve A'AogAl tiA 
ii*OAoiiie, CeAt) l>ti'At)Ani 6 ^oin, ti •pemmooiRt An loorriAiti rfKjiu Ag bKAt ar 
tliElss! seAn-AimseAiroA Ctin a ^ctiit) ojbRe a 'O^AHArfi Agus t)A beAg tcASti a 
til te pAjAlt ACA SCACAS AOi A^US AOlte^e* tnAROm tets TlA SAlRAlb A X)i AS 
SAbAlt t)o’s nA bARRAi AgUS t)o’s TIA t>eitlt) 1 Sj DA bGAg teigbAS -pOgAUbA A bf 

AS AR sinnsm, IIuair a ’oetnceAR mACcnAit ar ra b-umtisf, ar'ha teAsuite as^s 
AR iiA teiseASAntiA a biotin te p 4 $iit Atiois ni “potAiR a At)riiAit s^R lons-^^bAC 
An t-Atnu AZA CASAite ar iremmediReAbc *oe bARR tiA b-eotnioCuA. 

tllottb |:iii rnAbc ar An lomAtobc a bi tntR tia nAisiutn sa cseAn-AimsiR t 
SCiJRSAi CAirriAlobCA. Is AtfiiAnb A biot) beASRAb s-^^ biR as soasaiIi ar a 
bontuib pbin 1 sennsAf bfi>. ie ceAX> btiAbAin aruas, AmtAb, 'ci peAbAs moR 
CA'SA\t& AR bomeAbA loinbniR ar mniR asrs ar CAtAm asrs te CAniAtt niAit 
*oe bliAt)AnuAib noitli ah 5 C 0 SA‘'b bi ar peiRniebmi ra b^meAnn xsut 1 n-ioniAiobc 
te peiRineoini ar *001114111 n’lbiRj asrs so won-mbR te peiRtne< 3 tRi tiA'lOAnrfiAiRSOa 
•te pemmebiRi 1 ltiA SbAtAinne, ie peiRtnebiRi ra b«- 4 scRAite asus ie pemineOiRi 
Or ar AiRSit>‘ *Oo Rbin ■^Ad t)eAttRAirh is as ’out 1 Rnbine asrs 1 ns^^RO a 
bei *6 AR boittiitnc sar ari azA te ceAbc asrs wA’s irIar te peminebtRi ra elRe seo 
An RiAbXAintst bib pbtR bo ^otAbAR cOfii m6n asrs is pbibm b, asus 
t)ob€ T)AiRseAR b’pAs^it ar ra irars-^^ lASAbCA, ni wbR *o 6 ib belt oitce eot* 
SAtseAb AR A Rsnb. 

5i6ASAtl1lA OTOOACAIS CAililAfoCUA. 

"Ca ci 3 rsaI bneAgtA loiscoite ie pAg^iii t ’o€AttfiAiobc sa uIr seo Ab cos- 

RUlgeARR SIAT) pIRSlRR 1R6R AIRSI’O. IIA pR OSA A beilieARR RA CllRSAI SCO 

blonn sb ar inctRR aca ’oe snit poscarra *o'pASAti rur iceASASCtbiRl nd 
niAR bis^Ri OAttfuiobcA a’srs is arrari a CbiSeARR i^iiine aca Car r-ais 50 *01:1 
peiRtR A AtAR bun sVi%e beAtAb a bAinc AmAb nb pbni as ar *01:414111, ZA obc 
Scimi oe cotiisci nb oe scoiie4RRA bAitii4iobu4 sc 4 tpite ar puo ra ctRC, iets. 
€a ceitRe ciRR oiob seo p6 suirru ar suaic 4sns geibeAnn An bmo eiie oio5 

cdnsRArri aiksio b’n Scic. t)tiAb 4 tii so bpnti beARCutgte Aige A bCAtA A 
bAIRC ATTlAb AR peiRtR, ZA CbRSA IRAlt CAithAfobrA ie pAjAlt AISO 1 SCOARR AR' 
bit Oe’s^RA SCOIteARRA seo ar bOSOAS' ARA-RbASOnCA. ZA At>b SA SCbAly AtfitAbj 
,, Riio b nA pmt ms ra scoiieARtiA seo ar pAO Ab siige oo 300 biiAbAiit nO 
; ;'1RAR SIR. ZA DUblS IS 384,000 ^AMVGAS sa CiR, AS«S tneASOAR so RSAbAlltl OB 
lOjiObb .peiwiebiR bs seiib ar perntneAbA a n-AitReAbA biiAtiAin,' 
seo RAb petom Ab ie pioR^beAs^n oe^s ra pemmebiRf 
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t3iiAt>4in A CJiteArh An il’OiAis’oe no au scoil. Cav e ah ^leAS oiDeACAis 
acA asatoh 6ini eoiAS a c<5tRX)e a cun ak 1.M5A1I, *00*11 At)bAii peiiitneoiw lUC 
■1:610m ieis ciiettftse a 6AiteAtfi as bAite? 

An KiMis CAlriiAfoCUA 5eii1iiiit). 

11!oiit> fAOA A t>i An lloinn rAlWAioCCA neim 1 ti-6minii nuAin a ce-dpAO 
An itAns CAiniAioctTA ^eiiinuO mAH ^teAS 6un ptos a CctRoe a CAbAinc *00 {fiAc 
AH 'femme6nA. IHotib ^iuAiseACr a 6 j^o inAti nigin 1 ocosaC bAine, 

ootsc 5An ceA^ASCtfjmi rAtrhAioCCA a beic ie pAgAil. t)"e ah CeAt) ino a bl 
te o^AHAtii A‘£ An noinn ha ceASAsctoini o’oiieA-HiAinc. llioiin ^aC cosh it La^ 
A^us 1 mbiiAOAin 1902-3 m i?Aib Ac Oa hah^ An suibAt — ceA-nn aCa 1 Ti05:tnAg 
A^us Ati ceAnn eile i UluitfineACArj, An btiAOAin iia Oiaio sin — 1903-4 — 00 
ciimeAO 7 HAn^AiiTJA An siubAb sa cm. 1 nouiO' a 66ile 00 OuaiO ha RAn^AmiA t 
n-totriAOAmlAOc Agtis t tiibbiAt)Ain X913-14 00^ bt 84 RAn^AntiA sa rtti ar pAO 
{32 OonnoAe), CO ^tm Outn ha co^ai iscoaO ar ha RAtigAnnA cotsc ha coa^a- 
sctfJiRi belt SAiCue t n^noitib cite a bAin te cursai biO, m'oR ietsoAb ar LAr 
1A0 1 n-Aon biiAOAin 6 ^oin. t*>i 143' RAn]5;Ar!nA sa cir seo i 26 connOAibe) sa 
SeitiiReAO seo gAb CARAinti. 

CAt> 1 B rAtrilAToCCA Alltl? • 

Is U \0 RA Coisoi rAltflAloOCA 1 n^AO COlinOAe A SCItmtllgeATin RA RARSARRA so. 

biORR SIAO AR *SIUbAt 0 tOSAO tilt RA SaIRRA OCI OeiRe ITli pOAbRA AgUS bfOtlR 
COx^T) A'S bllACAliii CtlAlte CAR I5 btlAORA “d’aCIS ^ReASOAt 0R£A gAR pAIC 
4 O!ol. t)10RR COAl^ASC tO -CAyiAtl. IRS RA RAR.^RttA AR tClReACu^ AR leASUlgtej 
AR OARRAi blO), AK StO’tCA, AR RA bARRAI, ATI Cwe-diACA SCUtCj AR OeAtCl SCU1C, 
AR RA SAtRAlb aJ. tA^A^RR AM OARRaM AgUS AR bOtClOlg,, AR OeiRioOiCj AR, fium- 
bOlROAbC CAitilAR, AR OURRCAISI peiRRie, AK gARRAOOlReACC, AR eARtAlteORAOC 
A^us AR RA scOitneARRA Oa^s A tiiiA ACA 1 bpetORi OttR peiRtRoOmeAbc o’feAbSlI. 
11f b-6 AR cti^R oibne cOaora a bionn i r^aO rar^ irar bfonn s6 oe OeAO a^ ra 
ceAgAsctOmi- AtRuigte a OeAiiA\rh ar ar ^cIar ooi rOir rtaOcair’S! ar CeAnncAiR. 
bfoRR soRiptAi oe MoiCA peiRtRO, oe beAsutigtej oe piAtmoAt gAlmiigbej 
o’^frOARAj, A’^ns mAR sin, oe, Ag ra ceAgAscboiw bun ra ceACCARRA oo' 
tDlonn tOORARR ORAotOeAOcA A^ cuio oe’s' 1M ceA^ASctOmt, leiSy cun peie- 
cn.’fimf A bAineARR ie peiniRebmeAbc oo- teAS-^^mc. 

RAMi^ tinA tx3ce n6 o'l^jce ? 

HUAIR A b-URUtgeAO RA RARSARRA CAiltlAloOCA AR OCUIS bA gllxttAO 1 AO A 
belt AR Stub At SA to AR pOAO CeiCRO WATR AR OitRSRO WAR SIR, SA CSOAOC- 

itlAlR. t)A t^OAbAm UnnntAth WAlt o’pASAlt tnStlA RARgARRA.lAO. 5 Nl iRbtlAI&Am 
1902-3 SUAS 59 oc! 1924-25’ til RAlb'Ab RARgARliA lAO ARRj. AgUS b’6 AR IROaOcR- 
IMifim A bl Aft ROttAi RA RAR 5 RA I 5 » 1 iRbitAtJAtR I925-26 OO CtllReAb RARgARRA 
olObe AR stubAi t gcRio oe’s< ra CoRiioAeCe»x35us 6 Sow i teit' bA iscott^be a 
M An buio bA tbb oe’s ra rar.sarra ar stubAU &n wbtiA'bAin 1925-26 50 ocl 
biiA^bAin x.944-i:945 is. 6 ar uiibm a bl as pneASOAi ar ra rarsarra sa iboAtioti 
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'iU'A 2y, uAVd seo ^im |?tiSA 'SO moR tiA O'^a ^oo rricAiiA't) 

isceAc ttis DA aAD.^AritiA ofoCe. CiAot’OeAnii An Coist>o CAitiu^ioccA i sComi’OAe 
(D/R«Aige ieis All DA115 tAe |rds At>*)Avi idaoi-oiw asius in6«CA]S *00 d'iwidciii 
VA eoniituxe sin 50 mt^ionn 'CimineAifi sAsAtluil W Atiti '“oe gnAC. 

tlionn birni'iAisci Aiitite as OAmt teis An nAns sc^ax) *0111 sfos^ 

bfonn 50 lutii An (iUsig An a lAigeAt) w Cbasaoc le pAgAil add soAtAS 30 tiAm 
ms AD -RATiS oii>C€^ eilej ‘bjonti soitis riA gneine Aim 6tin sjoIca tiOA^A 

A£t3S plAtnroAi A^ins mtijAi eile mAn sin *00 scKiinin 1s -poiUis, vA litiig siiiy 
j-tm p6roiK cutis A ntos peAtm a tAt:>AtDi; sa to. An An ■ocaoD eite ‘oe’n sc^.At^ 
ID tcAv, Aic ’tiA nD>i(mn liAt.tAi no agte omeAnmA(^.A ie ■pAgAii te n-AgAfi*) 11 a 
so, IH tnisi"'.o a\ so mlnonn Oiiaij tnOiu as S5txni lets ha KAngAHiiA 
oifico o’s 1111*0 e int)u>nti *06Ag-tinntieAr;i lotincA *00 gn.5t Agtis ^0 mtloiin 
r,A DOoitcAriYiA niisifincA ie fAjiit iscoitjCe. 

Hi 'ptimisr cutiSA lomlAn a tAt)Aitiu iscot*fj<!re cotsc gAn t)eAg“i&olus a Deit 
AUfu Cun An loci: so *00 iAg*oii5 is piAtA^ nA mic-’t^-iginn *00 t>Aitiu te cdile 
uAia ti 6 <>0 iniAin a tlomi soUis An tAe Ann 6 tin ceASbinrAS *o’poiscinc 1 
n^AntiA^ouitieACCy no Cun pAtncAtoniAS no Ctin ^Caka Agus piAtiAite 

A'^;us nun sin tx^ ^^o sciiiroti ins lu pAinceAiniA. 1s nnnic, tens, a tioiiii comcInCAS 
"CueAbtA a\s tuns CAVlttiAioccA, X)a iltinicige a iMonn ciiuirmts^^> Aniuig -pc’ii Aon 
AS nA m AC All) iCigmn ''v>caX\ is peAim *oo’n tun,^, 

I fjCASAniiA Atmte, tcis, ru^Aiin An iroAgAsctuin cxMifunV^cCA tiA inic-tCigiiiti 
Mi caAinn 50 xyzl peitim tftAit sa cOn'iAtiSAnACu no p> * 0 €t coIaisco CAttfiAioCCA. 
1\0!in An 5;co5A\t» tns'CAOi tia HAttSAnru 6 Cum ua contrOAete ah tuRAS 50 
*i\'A An CeASbAnrAS CAtitiAig i nt)iioiccAi> ha T)otiiA5A6 t)liA*bAin* 


riA ucds^dsctomt. 


Is 0 An ceA;5Asccoiti rAln’iAioCCA a tnonn 1 mbun ha tun^ CAUliAioCXA 
a;sus ni tnoR cuplA pocAt a uM) ’tia cAob. IIIac petiuiieuiui \seAt'> gn^t 
go bptnl bsTUin Aigne tAu Algo. X)o cOgAt) te ceiRincdttieAOc e Agiis "betti 
r>§ gAb SAgAS OlbllO AR fCtRm A AtAR 1 TiCUtS A ^AOgAlt. D’petxiii gUK pRex\st>Ai:t 
sb AE RAiig cAtifiAioCcA ’iu pAiiuisue peiii Agtis guR cuiRCA'b iiA twge aWm Aimsin 
A CAbAbUAige ACA oroeAbAS 1 gcbKSAi pomnteoiHoAcrA. Is i^dbA gim CaiC sC 
ttlAtlAin 1 SCOIt CAtlllAIOCCA AgUS b’-f 01*0111 l)t1A*bA111 Cllli SA CoUlSCC 'CAtitlAf" 
bbCA 1 ngbAS tlAordeAin Ctm ah cCini i ocAtfriAioCc w t)Aiiic aitiaC bi'dift Ait 
scftut)ti mAitKeAiiAb *00 ti^AHAtfi AgtiSj ’iiA ‘bum sittj ceitue bltAiJMntA a 
CA iCeAit 1 gCotAiste' ha ntoscoite Ag t)6AnAiii stufoCm ar gAC biiAmnse 
eoltnoCCA, inneAttbiueAbCA' Agns econoitmloCtA a bAineAtin ie CAtifiAfoCc. 

OlteAltlAinC A I^UAtR ROttfl-nC IS flOK A nM' tU |:«lt tCAgASCtOIR SA dll 

nAR'CAit tti^iinse ^I^Ai^A t gCoti^isce Oitsgoite n6 1 gc^s ha seAti- 

mt)Aiie’«4.tA CtiAt* 111 te 

Aige Ag«s n! tinongnAtb 
itiAit;'’te.^in blonn seAti^s f§' teit 






Aige A Beit ^5 ctm le titiT) eot^^s biomn s{* ^",5 54Bi.1l TAm('eAli 1 
tneAsc 114 BfeiiinieOml 1 scon'inui'Be 45 scumu c«i4t4C4 /in 4« le^susce 

4511s An BeAtCi sctiiCj Agt^s 45 CAtJAmc cotiiAtnle uAro An 114 c64t)CA ceirc a 
B iotin 45 x)eAiuMli biiAii>eAntA ^oo’n fremtneom. rwiseAtin se 415110 Ati fcHim- 
eoRA 50 cntnrsii a^us pe iiiAn AOiibHAtAs tiA tAob niAtt 0 sotn— “t)ic»iw 

s6 ^TiA cneOnAlj 'ha eAStiAl A^tts ’tiA t aka 'dg’h pemmeuiR/' Ci bpAgpAi nitli nc^-^rnii 
1110s peAKK Clin An KAn^ CAlttiAsOt€A 100 uneOnO ? 

1s 6 All ceAgAsctom CAtiiiAiotCA A wmeAiiJi An ciug is mo tie''n t1i0inceoiuvc>:: 

SA KAtlg ITAtrhAlOCCA AC ClI^Atltl TIA TOAgASCrOtKl Olte iifll COngAtTCA 'OO. tjefU* 
eAiin 11 A mic t^igeAtc Ati eAiitAite ciOis o^i DceAgAGCcBin ednlAit- 

euKACcA. €4541111 An “ccA^Asctoin 5AKitAt>6ineA0CA 50 x>"d ah kahs hair no ij6 
cun ceASbinoAS a tABAinc ak tnKGAi 5AKKAT*dmeAcc. 1 5ctnx» tie’s tiA conn- 
BAeCe i:« 5 *\iin sKeAt)-liAi5 ciUite ctipiA I^iJcacc “oo itiCc An kaii 5 Aj Unn. 


A^ybAii t)OCAis. 

t)o scRfot) SAol fAV(j : ah intrieAtc bemte ieis ah XRitne 45145 05041111 

sctiAiin ie cteAtc 45115 is 1 ah oileAtliAmx: a K4cni$e4S 54^ 4on tint) acaJ’ 

Is t>00:4 114C 5i’t 4 Kil!) 5tttl tnOK An OSCAItC 415110 45113 OSCAIlC stt t^AUn 
BHACAItt pKOASDAl. 4K 114115 CAtlflAIOtCA. tH h-t AtHiltl 50 lipAjAlin SO AHA-tum 
eolAis 1 *ot4ol7 4 ttnme sa 1^4115 ac ’t>4 teAnncA S4ts etnnceAK pAoftAK air 
tail leAbAm 45ns piipemi peiRUieoineAtCA vo tesgeAifi 45US tiin cuiUeAf) 
e-olAis ti'pAjAii. CuiKceAK 45 niAccnAHi e ak teisceAtttiA cAlrtiAiotCA 45115 
T>i4tt> An irolAit) meAtmigceAK 4 citniAS pttn cun tieActiAcuAl t)o nentceAt 
t)c5 ptnn Car 54c nitj eiie cuiHceAii ’114 iui$e Am 5tm spttscAn'iAii 45115 511 1 

UASAi All 541R11l-15e4t4''6 4^4 4150. 

Cad e ciiAitiini ah fjobAit ah 114115411114 c4tn‘i4lot€4? 111 be45 war pKeA5ii4 ak 
A n sceist; seo 4 Ki*6 50 raiB 3850 niAC ttiginn 45 pnoAStJAt ak 143 RAnsAnnA 
’s4 gen^ieAi!) seo 54B tAnAinn. aVoDah *odt4is t>fiinii-ne 50 kaiB t DpAt) nios 
tti6 K 4 ti 54 nii 4 45115 50 tiAiB 4 bpAt) tnos tno ’OAoine 45 pne 4 St> 4 t ontA 1 
nit)ii4t)ti4 ti4 1 n-Aon 0iiAt>4tn cite nonlie seo. 111 CeAnz iffitAts Beit sisoA 50 
t)t:! 50 mberO C 40 i 45 54C At Oak, pemmeOKA pneAS'OAl ar RAtig Koitfi 'otii 1 
mbtin pemnie to. .At tn pOitm ah custom seo a Daiiic miAt tnursA mOionn 
btteis LeASASctomi 45411111, 1s 1410 ha Cotstn €4titiAli>0 ?;A a posturgeAnn 114 
ceA54SctoiT« 4511s 50 tcf le tt^tteAtiAtge 01 ctiit) te’s ha Coisti seo 50 ijac- 
plIAK 45115 4 R nos CliniA ilQin 1 tCAOO OmeAtAIS. €4 COtflARtAl Atm, iltltAt,, 
50 Opuit ciOAtc HA 114115 45 tut I Opeittn ak ha coistf 45115 50- 

5ceApp4K All iion ce45AsctoiRi is sit 54n puinn tnoiiie AtiiAt Atinso. 

At CAt) tHAR geAtt AK tOSCAS tlA KAng SO? 1 s 4 411 pRlOlfl-tOSOAS AtA Atltl 

ni cuAKAstJAii ti 4 tceAgAsctOmi At tif tnOR cuiHweAifi 50 nteineAim tiA 
b-oipisig seo A lAn tUAigAtsi eite soaOas ha ^4115411114 4 tfi'CnneAt. leAsmuig 

te tUAKAStAli 114 tCeAgASCtOmt, tllOK OOSWItg HA KAtlgAlltlA tAifftAfottA, 4t 



£5 ^3 SA itieAt)on t IQ43-44, An c& a iiiACii:iH)CA*’6 An tAtiACc 

tun^ m 111 ifiAompeAt) se An costas. 

ts’ lettt 6^« mtm At A $ttAS 50 t>iiAijAnnA 111 6iu 45 hAtnt lets An HAtig 

CAUtiAioccA. C611AS CnfeAC^AttiAtl omeA^Ats IS eA-O e, :5 aii a ^eit: coscasaC^. 
ITIA's tnlAti litm coini^Ati ah le ■pQH’^'frAs ha €AltliAfo 6 cA 1 t>ctoixtAi 1 > 

eile til feAHH t)iiinn-ne hut) a *OeAn|^Altnts tiA Ati gi^As seo otx>eA,C. 4 is t)^teAl>sCi 
A 5 «s iD’frAtiisi 11515^ tnoti a^iis is 6 SAti Am At a le zeAtt, 
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TRIALS ON THE GROWING OF LUCERNE 

AT THE DEPARTMENTS FARMS. 


Trials in coxmeetion with the cultivation of lucerne were initiated at the 
Agricultural Schools at Athenry, Baliyhaise, and Cloiiakilty in 19-14) on clean 
well-drained soils. Airy deficiency in the lime coiitent of the soils was corrected 
by the application of suitable dressings during the cultivation previous to 
sowing. At all centres the seed was sown in rows 25 inches apart on a fine 
firm seed bed at the rate of 25 lb. per statute acre. Details regarding the 
establishment, persistence and yield of the crop at each centre are as follows 


Atheney Centre. 

A plot of lucerne, one-eighth of an acre in area, was sown in June, 1!)40« 
It made good progress from the time of sowing and by the autumn of 1941 
was well established. 


Tliree cuttings w^ere obtained in 1041, the total ealcuiated yield of green 
inateria! being 13 tons 17 ewts. per statute acre. Some of this materia! was 
fed green to stock, but the bulk of it was ensiled. 


The plot coxitiiiiied to grow vigorously during the 1942 season. Three 
cuttings ■which yielded 16 tons per statute acre, were taken, the total produce 
being ensiled. 

In 1943, although the crop was still very well rooted, some of the plants 
had died off and the plot had become somewhat patchy. It *was twice mown 
for silage, the total yield per acre being 3 tons 6 ewts. There were practically 
no nodules present on the roots of the plants. 


In 1944 the lucerne was grazed heavily by both cattle and sheep. The 
plot became even more patchy during the summer than in 1943 and by 
the end of the grazing season the lucerne plants appeared to have died out 
completely. No manures- were applied to the plot since it was so'wn. 


’ In Table I are shown the dates of cutting and the yields for each of.tlic 
three years in which the crop was ensiled. 



Table L 


1 

Year 

[>ute of Cutting ! 

[ Yield per Statute Acre 


i 

i 

Tons ewts. 

i 

inh Jme 

1 ® ^ 

rm 

,1tli August 

4 S 


Sfcb Ofitober 

ti 2 


jatti Jmm 

S 12 

nn 

4ti) Augiisf. 

1 4 W 


SepienUsef 

i 2 9 


Jiiiir 

1 

1 1 7 


!7tb Seploiulwr 

1 1 19 


Cldnakilty Centre. 

At this muire a plot of lucerne was sown oti the 31st of May^ 1040, on a 
sloping, dry, well skeltered field which had been ploughed after the p*ass 
had been cut for silage. Lime at the rate of 30 cwte. and potassic super- 
phosphate at the rate of 4 cwts. per statute acre were worked into the soil 
pi’evioiis to somdng. The seed was inoculated with a suitable culture of bacteria 
before sowing. 


The crop was kept .clean by hand-hoeing between the rows as required. 
The iucerne grew w^ell during the season and one cutting which yielded 5 tons 
5 cwts. of green material per statute acre was produced in 1940, 


By the autumn of 1941 the plants had become w^ell established. No difR- 
culty was experienced in keeping the ground clean. Three cuttings were taken 
giving a total yield for the season of 10 tons 18 cwts. of green materia! per 
statute acre. 


The crqp continued to make' satisfactory progress during 1942, A. dressing' 
of liquid manure was applied in spring and the spaces between the rows 
vrere' hand-hoed to remove weeds. During the summer the ground reinained 
between' thC' rows. Three cuttings were taken during, the season giving^ 



T!ie plot received a light dressing of artificials again in the spring of l£)43. 
Despite successive hoeings a number of weeds such as amniai meadow grass 
and Yorkshire fog continued to grow and the crop became thin and patchy 
in comparison! with previous years. Ait.er the first cutting in June, however, 
it Was easier to keep the w'eeds in cheek, fi'liree cuttings wore obtained diiriiig 
the season the total yield being If) tons ]Kjr statute aerc‘. 

Early in 1944 it was noticed that about one-hali* of the lucerne plants had 
died out. Hoeing was no longer possible as the spaces between the rows beeaeie 
covered with a thick mass of grass esj^eciuily annual meadow grass and York* 
shire fog. The plants that survived wxre weak and d-ivarfed. Growth was late, 
only one cutting being possible duriiig the season. The long period of drought 
experienced in the district during late spring and early summer may have 
been partly responsible for the poor grtwvth, but even when conditions for 
growth became mbre favom*able the crop did not make much progress. 

Each year the produce of the plot fed in green condition after being 
cut and it w^as readily consumed by horses, cows and pigs. 


Table 2 gives particulars of the dates of cutting and yields for the years 
1940 to 1:944 inclusive. 

Table 2. 


Year i 

1 

1 j 

Date of Cutting 

Yit'Id per Statute Acre 

■ > i 


Tuns c\\ts. 

1940 ! 

End of August i 

.> 5 


Mid June 

5 6 

1941 : 

Early August 

3 15 


Mid Septeniber 

1 17 


June lOUv-lTth 

^ .5^2 

1942 ~ , 

July 27th-Aug. 5th 

4 4 


October 10th-17th 

4 S 


dune 12th--19feh 

4 1 

1943 

August 6th*-12th 

3 . 7 


October 12th-18tli 

2 12 

1944 

July 

2 10 


Ballyhaxsb Cehtrk. . ' 

A plot, I statute acre in area, vfm sown with lucerne seed, previously 
inoculated with a 'suitable bacterial culture, in June, 1949^ at Ballyhaise, a 
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dressing oj' fariisyani mmmm having been ploughed into the groimd fht 
pr(‘vioiis winter. Four tons of lime per statute acre were applied before 
sfAving. 

The crop Imirded well, but grev; very slowly, the average lieight of the 
plants at end of the first season being less than six inches. In the following 
winter the lucerne failed where the soil was heavy and wet and rabbits ate 
the reiiuiittder to the ground during the spring of 194L 

During the summer of 1941 the lucerne grew 'very slowly, attaining a 
lieiglit of only 19 to 12 inches at the end of the growing season. No cutting 
was obtained in either 1940 or 1941. 

In June, 11342, the first cutting was taken and the drier part of the plot 
produced a short tliick aftemiath which was grazed in the autumn. In the 
heavier and poorer parts of the plot the lucerne had almost disappeared and 
was replaced by Yorkshire fog and agrostis. The plot made very poor 
progress in 1943 when at least half the produce, cut off the better part, was 
Yorkshire fog and agrostis. 

One cutting was taken in 1044. hut by this time the greater part of the 
lucerne hud died out and was replaced by weedvS— mainly agrostis and York- 
shire fug. 


SUVLUARY. 

The crop at both Atheury and Clonakilt}" made very satisfactory progress 
during 1940 and by the autumn of 1941 had become firmly established. 
It continued to grow vigorously at both centres during 1942, giving fairly 
heavy yields of green material. In 1943, however, the plants started to die 
out and the plots became thin and patchy and diifieulty was experienced 
in keeping them dean. The yields at both centres vrere eomsiderably reduced 
compared with the previous season. At Clonakilty in 1944 about one-half 
of the lucerne plants tailed to grow and the ground became very dirty. At 
Atheury the plot was grazed during the summer of 1944. This probably 
accelerated the deterioration which became evident in the previous year 
and the end of the season the lucerne plants had died out completely. 

At Ballyhaise the lucerne brairded well, but failed completely where the 
soil was wet and heavy. On the drier part of the plot growtii was slow and no 
cuttings were obtained in ,1940 and 1941, In 1942 the crop looked more promis- 
ing but very little of it survived the winter of 1942-43. The failure of the crop 
at Ballyhaise was probably due to the heavy, retentive soil being unsuitable 
for the growth of lucerne. ' 





«FLUE DUSr^ AS AN AGENT IN THE PRO* 
DUCTION OF SUN SCALD ON TOMATO 

SEEDLINGS. 


% 

'Robert McKay, D.Sc., 

Professor of Plant Pathology, University College, Dablin. 

Injury to tomato foliage and fruit due to bright sunlight is not iinconimon 
on plants grown under glass. It may occur either as sun scald or sun scorch. 
The former name is that usually given to dead, yellowish- white patches with 
a thin, dry, paper-like texture which develop between the veins cjii the 
lamiiiffi: of the leaves or on the fruit, whilst the latter term is applied to the 
Mlling and shrivelling up of the t!]>s and margins of the foliage through 
excessive heat. Sun scald is generally caused by a combination of bright 
sunlight and the presence of water on the leaf blade, although other factors 
occasionally give rise to it, such as imperfections in the glass or through a 
focussing of tiie sun'’s rays by an overlap of certain panes of glass. On the 
other hand, sun scorch most frequently results from intermittent spells of 
bright sunshine in dull, cloudy weather, or to the too close approach of young 
succulent foliage to the glass. 


Sun scald on tomato seedlings is a type of injury which may be considered 
rare in Ireland. At any rate, this is the first occasion on which such dam- 
aged plants have, been examined by the Division of Plant Pathology, and as 
the conditions involved in its occurrence were rather unusual a short account 
of it may be of interest to growers. 


Oemnenee and Description of the Injury. In the first week of Bfarch, 1944, 
a commercial grower sent in a box of tomato seedlings for examination and 
advice as to what was thought to be a bad outbreak of damping-off, which 
indeed it resembled to some extent. Bare patches occurred in the box due lo 
the collapse of the seedlings at soil level, as in Fig. I, Although many of the 
fellen plants had their stems badly constricted. Fig S, there was no darkening 
or water-soaked appearance of their tissues as normally occurs in damping-oft, 
and no parasitic organism was present. ^ When such plants were placed in a 
moist chamber new roots developed freely from above the constricted part, 
Fig. f . In addition to these prostrate plants, other neighbouring seedlinga 
showed a white mark or blotch on their stems a little .distance above »1 
level. Practitafly these pale areas occurred oh the same side of the steals, 
and they difleted in sixe from a mere ^eck Just 'vMble to the naked 'cye l«i 
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L'Joiigarcft lesions ns in Fig. 2, and whieh oeeasioimlly cncireied the stem. 
It was seen Inmi rnieroscopical sections tahen ilirougli these pale spots, that 
mttTjiai injury to the ceils varied in proporiion to the extent of the exteriml 
iiiarkings. In chose least affected a few the cortical cells had collapsed, 
in some cases only 3-4 of the ontemiost layer being injured. Wliere lesions 
were larger the iiiiiiiber of damaged cells increasecl, both around the 
circimiference of the stem and in depth of penetration, imtii in those badly 
constricted the whole cortex liad beei! killed from the outside in* Thirty 
boxes of seedlings (which compKised the tuitirc sowing) were all affected more 
iTf less ill the same wa.j. 

The compost used in the boxes was very dark and tine on its surface. 
Both these factors %vere the result of mixing diisF’ (a by-product from 
ceiiient i-forks) with the soil previous to sowing. For a number of years past 
some growers have been in the habit of mixing this substance with the 
compost used for raising tomato seedlings, in the belief that it prevents 
damping-off. After the ‘hiuc dust” is received from the cement works it is 
left in a lieap outside and exposed to weathc^ring before being utilised. This 
was the iirst occasion Inwever, on whkdi nny injurious effects WTre noticed 
following its use. 

, In appearance the ‘line dust” reseinbies soot to some extent but is 
neither so black in colour nor so very line. 

TABLE 

Analym of Cement Fhw Dust 


Moisture 24.8 

Insoluble Siliceous Material . . . . 51.0 

Nitrogen (organic) . . . . . . . . 0.2 

Potash (K^O) . . . . . * . * 0.26 

Phosphoric Acid (P^O.) insoluble . . 0.22 


„ n 5 ? citric soluble a trace. 

In addition to compounds of calcium, magnesium, and iron, there were 
.traces of manganese and boron, and a small amount of sulphide was also 
present. 

1 am indebted to Mr. G. O’Sullivan, Lecturer in Agricultural Chemistiy, 
.University College, for making the above analysis. 

i It will be , seen from the analysis that while the manurial value of this 
parlieulai? sample was negligible, the only chemical substance present 'which 
eopld he considered detrimental to plant growth' was the sulphide^ The 
pf this, hPweyer, was very, small,, probably as the result of weathering. 

plants usually shows up in the foliage. 




i‘\auj(‘ 1 - 'l]o\ (>}' Scc(llin(>s ^lio^vnio ('ollnfist- (»l vouiii!. pi.iiU.s thiouii!) 

sun scald. The ^enctal appearance rt'seiiililcs daiiiping-(»li 



Figure 2. — Tomato Seedlings slightly damaged by sun scald showing white 
lesion's on their stems. 



Figure .j. — Severe injiir\ emot'd b\ >iin scai<i Tiicse plants from affc'clcd 
a lea «>(* box in Figure 1. 



Figiiie -k — Badly damaged plants kc})t in a moist atmosjilierc at 20°C. sliowing 
develo}>ment of healthy roots nbo\c parts constricted and killed !)y sun scald. 
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Diagnosis of the Trouble and its Repwdmiion,— At tlie time the injury 
occiirred in the spring of 1944. further development of it was prevented by 
sprinkling a layer of sand over the surface of the soil in the boxes. Ail the 
symptoms pointed to the trouble being heat iiijuiys similar to what has 
already been described in this Journal as Canker of Flax"’ (1). At the 

same time\ seeing that it occurred so early in the growing season (the first 
week in March) when the sun’s ra^^s are not particularly strong, it appeared 
desirable fco teat the mailer out and reproduce the damage in case some im* 
known factor niight be involved. Aceordingiy, the injury was reproduceci 
several times in Septemberj 1944 ^ and again in March, 1945, by mixing 
‘“flue dust” with the compost used for raising tomato seedlings, or by adding 
a layer of the substance to the surface of seed boxes, and exposing them 
to direct sunlight in each case. Control plants raised in ordinary compost 
but lacking ‘'Hue dust” and kept under the same conditions were unaffected, 
as WTre seedlings raised in compost mixed with “flue iliist” bat kept shaded 
from direct sunlight, or kept contimiously moist. 

Dismssion, — Neither a very high temperainre in tlie house nor a long 
-(•ontmuous exposure to the sun’s rays were necessary for the production 
of the trouble. Typical heat injury occurred in the susceptible boxes when the 
lemperature of the house was S2°*“86®F, and then about two hours exposure 
to an unclouded sun was sufficient to produce it. This range of temperature 
is rather too high for tomato seedlings, but it is one which is often reached 
temporarily in propagating houses early in the season, and tomato seedlings 
are not injured by such occurrences. During the investigations it was found 
that the worst sun scald occurred when the surface layer of the boxes to 
which “flue dust” was added w'as allowed to get dry. When this happened, 
owing to the fineness of the soil it tended to form a emst. It is known 
that dark soils readily absorb the sun’s rays, and Reddy and Brentzel {2) 
have pointed out that in the production of heat canker of flax, when a crust 
forms on the surface of the soil it acts as a conductor of heat to the plants, 
whereas wheh the top layer is not compacted, little air pockets about the 
ydting stems act as insulators and protect them from injury. 

No observations w^eremade as to the effectiveness of the cement “flue dust” 
'on control of damping-off, as this disease did not develop in any of the 
experimental boxes. It was noted however, that in boxes where this substance 
was used the seedlings invariably appeared, above the soil thirty-six to forty- 
eight hours earlier than in controls, 
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THE QUICK GRADING OF MILK ON THE 

CREAMERY PLATFORM. 


By 


IL Grimes, Pii,D., Professor of Dairy Bacteriology^ University 

College, Cork, 


As a result of the coming into operation of the Dairy Produce, Act, 1024s 
the cans used for delivering milk at the creamery are usually suitable for thc' 
carriage of milk ; so that the examination of the cans means looking for the 
presence of slime on the inside of the can both before and after the milk is 
emptied into the weighing vat. In skilled hands this examiiiJition is useful 
and if the suppliers note that it is done regularly, they are more particular 
about the eleaiising of thc cans. It is the faulty cleansing of cans on the farm 
and the lack of cooling facilities that is largely responsible for so much of 
tlic milk delivered at the creameries being unsuitable for eifber the liquid 
milk trade, or for cltcesemakmg. 

ria\'oiir and aroma are crude tests for grading milk, but if regularly prac- 
tised, they enable the grader to reject milk that is unsuitable for any creamery 
purpose. Generally speaking, milk that has developed an acidity of 0.23 per 
cent, lactic acid can be detected by tasting, and usually milk with an acidity 
of 0,28 per cent, lactic acid or over coagulates when heated to boiling tem- 
perature. 

Acidity is a useful quick-grading test, but it has its limitations^ the test 
does not measure the actual amount of lactic acid developed in the milk 
“W^hich is what is required. The titratable value of fresh milk which can vary 
from 0,13 to 0,22 per cent, measured as lactic acid^, is related to the protein, 
phosphate and calcium content of the milk,, and thus bears a relation to tlie 
soMds-not-fat content of the milk. This makes it difficult to lay down an 
acidity standard for creamery milk, but experience has shown that .bulk 
milk of good quality delivered at the creamery seldom has an .acidity exceeding 
0,18 per cent, expressed as lactic acid. 

The dirt test is valuable as an indication of production methods on the 
farm, if the milk has not been strained^ but as most suppliers strain 
mik before delivery 'at the creamery, the 'dirt pad is not a 'good guide to 
quality, , ^ ^ ‘ > , , . ' ' ! - ' . 
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TRe Eediictase (niethylene-blue) test has proved a valuable test for the 
grading of milk on the creamery platform. The test is based on the fact 
that the colour imparted to milk by the addition of a small amount of niethy- 
lene-blue disappears more or less quickly, the rate being dependent upon the 
amount of the enzyme^ reductase, contained in the milk. The reduction time, 
whilst it has proved a good guide in actual practice on the creamery platform, 
indicates only in a general way, the number of bacteria in the milk due to 
the variation in the reducing power of different types of bacteria, and their 
ability to grow at 37®C. the incubation temperature used. The procedure is 
to add to a quantity of milk (40 mb) such an amount of a solution of methylene- 
Hue that there is one part of methylene-blue to 273,000 parts of tlie mixture 
of milk and dye. The milk is then' incubated at and the time taken for 
the sample of milk to decolorise noted. By this test milk is divided into the 
following grades : — 

Grade 1. Good milk, not decolorised in 5| hours, containing as a rule, less 
than 500,000 micro-organisms per ml. This milk is suitable for 
all creamery purposes. 

Grade 2. Milk of fair average quality, decolourised in less than 5| hours, 
but not decolourised in 2 hours, containing, as a rule, 500,000 
to 4,000,1)00 micro-organisms per nd. This milk is suitable for 
cheese-making and butter-making. 

Grade 8, Poor milk, decolourised in less than 2 hours, but not decolourised 
in 20 minutes, containing, as a rule, 4 to 20,000,000 micro- 
organisms per mL This milk is suitable for butter-making. 

Grade 4. Reject milk, decolourised in 20 minutes or less, containing, as a 
rule, over 20.000,000 micro-organisms per ml This milk is 
unsuitable for creamery purposes. 

A disadvantage of the Reductase test is that it takes several hours to 
determine if a given milk supply is suitable for cheese-making purposes or for 
liquid milk consumption ; and about 19S1 it was suggested that a dye named 
resazurin could be used for the grading of milk. The value of this dye has been 
extensively investigated since, and in rndhy countries it is replacing the 
‘ methylene-blue test for the grading of milk* 

Resazurin is a dyestuff prepared by the action of nitric acid containing 
nitrous add on resorcinol. It is very necessary that the resazurin ^ be of good 
quality or that standard tablets be used. When a dilute solution of resazurin 
is added to milk and the milk incubated at 37T. the blue colour changes from 
blue through lilac to pink and pink to colourless with intervening shades. 
To’ standardise ‘the test a comparator is used. The standard disc contains 
seven empirical colour standards, .’covering the variations in, colour from 
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iiilliie io colourless. Tiie resazurin test was- used in England first as a. one-iidiir 
tfrsl and later as a ten-iiiiimtes test, and the milk graded as r— 


Disc No. after 1 hour at 

6 

5 

4 


Bacteriological Quality 
(average condition) 

, Excellent 
Very Good 
Good 


3 


Fair 


1 

e 


Poor 

Bad 

Very Bad 


This one-lioiir resaznrin test gave good results when used b\* us for grading 
milk received at the Creamery, University College, Cork ; but it found that 
ifc was advisable to shorten the time for the test even if tlie results w^erc iiof 
as reliable, so as to make it a practicable test for use on tiie creafiiery platforjiu 
It liaving come to our attention about three j^ears (1) ago that it had been 
rccoinmeiided to shorten the time to ten minutes, in the suiiniier months of 
1948, 1944 and 1045, %vith the assistance of my assistant— -Mr. T. O'Mullanc, 
M.Se. (By.) and the senior shidcnls, a number of milks were graded comparing 
the metiiylciie-bliie test and the ten-minute resaziirin test on the sarae samp!r. 
Tile test was earned out as it would be on any Irish creamery plaifci'isu 
When all the cans of milk belonging to a supplier had been poured into the 
weighing niaduiic. a sterile tube having a murk at Ifi ruL was liilcd up to tfic 
mark with the milk dipped up by a dipper that %vas rinsed in the milk and 
used for each supplier's milk. With a 10 mb pipette, that was rinsed in thi* 
milk and used also for each suppliers’ milk, 10 niL deiiA^cred into a 
vSterile test-tube x 


To the 40 mi. of milk was added one mb of a 0.002 per cent. meilAyleiie-blue 
solution, the test-tube was. stoppered with a rubber stopper, mixed gently 
and incubated at ST'^C. The time taken for the milk to decolourise was noted. 
To the 10 ml. of milk w-as added one ml. of 0.005 per cent, resaziirin solution, 
the contents mixed and incubated at 8T'^C. for ten minutes and the disc 
reading taken, or the colour noted. Wiicre ihe colour -was noted, it was found 
possible to divide the reduction i|jto four stages without serious euTor, blue, 
lilac, pink and wdute. 


Grade 

Disc Heading 

1 Colour 

Milk Quality 

I 

5 and 6 

Blue 


* S 

4 1 

Lilac 

1 

Fair 

3 

% 

1, 2 and 3 

Lilac Pink to Pink 

Poor 

4 

0 

' ■ 1 

WIilte 

Heject ' 
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A total of 651 milk samples were graded by the resaziiria lest and the 
mettiyleiie-Miie (reductase) test. Many ufthe.se samples represented a mixture 
of morning's milk md the previous evening's milk in varying proportions, 
and the tests were carried out as far as possililq as they would he on a creamery 
platform. The methylene-blue tubes %vere inciibaled in a copper bath, the 
temperature of wdiich was held betw'eeri 95° F. and 100°F» daring the experi- 
ment by the addition of hot water* The rCsazurin tubes were held in a jug 
containing water kept as near as possible at 98''’*F. In every case light was 
excluded, except wldle taking readings and the methyl ene-biue tubes were 
inverted at twenty minutes and at about one hour after comnieiicement 
of test* 

Table 1 gives the grading of the milk samples using the riisaziirin test. 
Table 2 gives the grading of thi‘ same samples using the metliyleue-biiie 
(reductase) test. As under regulations made under the provisions of the 
Milk and Dairies Act,' 1085, it lias been laid down for the grading of standard 
milk that tJie milk wdien tested must not decolourise the methyleiie-bliie 
within four-and-a-half hours if tJie sample is taken at any time from the first 
day of May to the thirty -first of October, it was deemed advisable to grade 
the Methylene-blue results as given in Table 2. 


TABLE L 
llESAZUBIN TEST. 


Disc No. 

Colour 

Number of 
Samples 

per eenl. 

' 

Crade 

6 and 5 

Blup 

477 

73.3 

Good 

4 

Lilac 

60 

10.1 ‘ 

Fair 

3, 2 and 1 

Pink 

71 

10.9 1 

Poor 

i 

1 (vurvmg shades) ; 

i 

I 


0 j 

‘ Wilke i 

87 

5.7 

Kcdeet ' 


' TotaSi : 

era 




TABLE 2. 

METHYLENE-BLUE (Reductase) TEST 


Time (hours) 

Number of 
Samples 

per cent. 

Grade 

Over 5| 

4| to 5|- 

' 1841 

1 , ■ ' 

! *101 > 

28*31 

15.6 j 

Exceilent 

Good 

2 to 4|f 

165 

25.4 . 

Fiiir 

, 1 

itos 

13S 

'20.3 

Poor 

Less than | 

‘ 68 

^ 10.4 

Bejeet 

, 1 1 

TpTAi. ; ' 

- 661 
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TABLE 3. 




Grade 

Meihylen 

_ 

e-Biue Tes 

t (hours) 


Disi* No. 

Colour 

Over 

per cent. 

4| to 5i 

per cent. 

2 to 

per cent. 

ito2 

■ per cent. 

Less than 

1 

per cent* 

II imd 5 

Blue 

Good 

38.6 

20.4 

32.0 

9.0 

0 

4 

lalac 

Fair 

0 

6.0 

18.2 

76.8 

0 

3, 2 and 1 

Pink 

1 Poor 

0 

0 

0 

56. S 

43.7 


(varying 

! 




1 



sliades) 

1 

j 

j 





0 

White 

j Reject 

0 

0 

0 

§ 

100.0 


A eoniparisoii of Ta.ble$ 1 aiid 2 makes it clear that the inethyleiie-blue 
test is a severer grading test than the ten minutes resaznrin test. This is made 
more evident in Table 8. This Table shows that,, classifying all samples of 
milk that did not decolourise the methylene-blue in four-aiid-a-half hours 
or over in one grade, that of the total number of samples classed as good 
by the resaznrin test, only 59 per cent, were placed in the same grade using 
the metliylene-blue test, 32 per cent, were graded as fair and 9 per cent 
as poor. 

Of the milk samples classed as fair by the ten minutes resaznrin test, 18.2 
per cent, of these were placed in the same grade as good and 75.8 per cent 
as poor. Of the milk samples classed as poor by the ten minutes tesaziiriii 
test, the methylene-blue test placed 56.8 per cent, in the same category 
and classed 43*7 per cent, as poor. With regard to milk samples placed in 
the reject class there is a correlation of 100 per cent* between the two grading 
methods. 


CONCLUSION* 

The ten iiiinutes resazurin test is recommended as a useful test to use 
on the creamery platform for the selection of milk' suitable for the liquid 
milk trade and for cheese-making purposes. In using this test any sample of 
milk that does not show a change of colour in ten minutes is suitable for 
.above purposes. 


HE^'ERENCB. 

’ Davis, J. €. Proe. Soc; Ague* Bacts*, 1942. 


/;||Bee^ived for pbHeabion'em S^d'July,; 
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WILD WHITE CLOVER. 

By 

H. A. Laffeety, D.Sc., F.R.C.Sed* 

Wild White Clover {Trifalmm repens var, sylvesire) the popularly accepted 
*‘$liaiiiroge’' or Shamrock is indigenous to this country and appears as a 
volunteer plant in varying degrees of profusion in pastures, roadsides and on 
derelict sites of old buildings, but contrary to uninformed belief it is also 
a native of Europe, Asia, Africa, North and South America, and is a com- 
paratively recent introduction into Australia and New Zealand. Legendary 
records refer to it as a prominent feature of pastoral Ireland in pre-Christian 
times but the first authentic reference to it as a plant of agricultural import- 
ance appears to have been made in 1631, when it was identified as a valuable 
constituent of pastures in Kent. 

For the next two hundred and fifty years Wild White Clover received no 
particular attention and it was not until 1886 and the following years that 
its merit as a pasture plant was finally and firmly established. Up till that 
time Dutch White Clover, a short-lived strain of the wild variety was in 
popular demand and when used in seed-mixtures it grew satisfactorily for 
one or two years and then disappeared. In the absence of creeping grasses, 
like Rough-stalked Meadow Grass, which rapidly colonize bare patches of 
ground, the disappearing Dutch White Clover W'as soon replaced by weeds 
and such pastures rapidly deteriorated, a feature that was not so noticeable 
in the case of old pastures 'which included appreciable amounts of the 
Wild White variety among the herbage. 

Farmers eventually realised the importance of this indigenous strain of 
■clover and later its merits were placed beyond doubt by the experiments of 
Gilchrist* Using the, crude harvesting and cleaning machinery available at 
the time, seed of Wild White Clover was saved from old pastures M Kent 
and elsewhere and used in grass seed-mixtures. The results were striking, 
s new forage plant had arrived, and in 1905 its seed appeared for the 
ferst time in a trade catalogue, the price being 1/6 per ib. However, the supply, 
was not able to meet the demand and values sdared until 1920, when the 
entire stock of English-grown Wild White Clover seed was cleared at 35/-t 
per Ik 

Before dealing with the characteristics of this plant it must be emphasized 
that the term White Clover” as generally understood, implies not a 
aingle pure and fixed variety, but a mixture of strains, some of which become 

w 
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ooKiiiiaiit when growing naturally under a }3articniar set of conditions, 
especially tliose connected with climate, soil, and competition; but should 
any or all of these variable factors become radically altered, the originai 
dominant strain or strains may be superseded by others from the mass 
culture that are better adapted to the new conditions. For instance^ old 
English strains of this clover were originally introduced into New Zealand 
but owing to the altered environment under which the plants were grown 
there a new type was evolved wdiicli, though it suited local conditions, 
proved to be less persistent than the original when brought back and grown 
under Englisli conditions. Similarly in Sweden where the climate varies 
considerably from North to South, it was not possible to produce a single 
strain of Wild White Clover that would succeed under all conditions and the 
problem was only solved when three local strains were developed to suit the 
Nortliem, Middle, and Southern regions, respectively. In this country we 
are fortunate in that Kentish and other local English strains have given com- 
plete satisfaction where cultural and other conditions have been reasonably 
goocb but there is no reason to believe that a development of one or more 
of our native strains of Wild White Clover would not give even better results. 

W^ith regard to the general form of the plant it is sufficient to say that in 
its young stage it produces a tap-root and a main stem from which stolons 
radiate and creep along the surface of the ground. From the nodes or joints 
of these creeping stolons secondary roots arise which give the plant a new 
lease of life and encourage its further spread. In this way a single Wild White 
Clover plant will cover a very considerable area in a comparatively short 
time. These stolons also serve as storage organs for food and water and in 
this way they enable the plant to commence growth in early summer even 
after prolonged periods of drought. This adaption was particularly emphas- 
ised in the summers of 19B8 and 1939 when Wild White Clover made its 
appearance in unprecedented amounts in pastures throughout the country. 
In both these years an abundance of spring grass seemed to be assured and 
cattle were turned out, but a long spell of drought set in, the early 
promise was not realised and pastures were eaten bare by the month of 
June. These conditions rather favoured the Wild White Clover, where 
present, and even in the absence of rain it grew and spread in pastures where 
it had not been noticed in appreciable amounts beforehand. 

The leaves arise mainly from the creeping stolons and the length of the leaf* ^ 
stalk depends to a large extent on the habitat in which the plant is growing. 
In exposed or well-grazed sites the leaf-stalks are short and the plant assumes 
a low-growing rosette form, but in dense or long herbage the petioles becom© 
elongated in an effort to carry the leaves up to the light. The leaves may be 
. uniformly green, but in. the majority of plants characteristic white marks 
are usually visible. The extent and shape of these marks varies with the 
^ individual ^plant but affieftves of a particular plant have more or less the same' 
inflorescence^ or what is popularly called the flower,, is* 
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spherical in shape and white or pinkish-white in coioiiry and is borne cm a 
stalks which like the leaf-stalk, may vary considerably in length. The iriclivid- 
ual lowers which make up the inflorescence are almost completely self- sterile, 
consequently they cannot produce seed unless cross-fertilization takes place 
and this is brought about by the agency of bees when they visit the flowers 
in search of nectar. 

The seeds are produced in minute pods and are roughly feriangidar or 
heart-shaped, yellow or yeilowish-green in colour and of such a size that it 
takes approximately half a millibn of them to weigh one pouncL The ger- 
mination of the seeds of this plant presents some peculiarities which are 
interesting not only from a scientific point of view but also from the practical 
aspect of field establishment. In almost every sample undergoing a germination 
test in the laboratory a number of seeds are found which, though alive, cannot 
absorb moisture owing to the impermeable nature of their seed coats and are 
therefore unable to germinate even when kept for ten years under conditions 
normally suitable for germination. Such seeds are known as *®hard” seeds and 
in extreme cases they may amount to as much as 40 per cent, of the total. 
Since official germination reports in such cases record the actual percentage 
of germination, which is as a rule relatively low, together with the high 
percentage of ^^ard’’ seeds present, some farmers have an objection to using 
seed of this quality in their seed mixtures, an objection that is not necessarily 
based on sound principles, but to get over this difficulty most commercial 
seed-cleaners include in their equipment a machine for scarifying or ^‘soften- 
ing” such seeds so as to enable them to germinate normally. 

The germination of seed, like that of Red Clover, should be uniform and 
rapid if the plant is to produce its greatest bulk in the hay crop some fifteen 
months after sowing, and it follows that in such circumstances a high content 
of “hard**^ seeds 'would be a decided disadvantage since some of these might 
not germinate for a considerable period after they were sown. In the case of 
Wild White Clover however, such rapid germination in the soil is not essential 
since the plant does not and is not expected to contribute to the first yearns 
hay crop. In fact, where germination is rapid the young clover seedlings have 
in. the first instance to face the danger of being smothered in the nurse crop, 
•which is usually a cereal, while those that survive the following winter have 
then to meet the smothering effect of the hay. In other words for some fifteen 
months the young Wild White Clover seedlings have to fight what is often a 
losing battle against great odds and it is here that the samples 'with a high per- 
centage pf^^hard’’ seeds come into their own* These seeds, or at least some of 
them, lie dormant in the ground for a shorter or longer period but when they do 
eventually germinate the danger period is over and the young seedlipgs are 
able to hold their own with the pasture grasses among which they now find 
themselves. On that account — other things being' equal— a nattiml sample 
cf Wild White Clover with, a laboratory germination of, say, $0 per cent*; 
aad containing S§ per cent, of **hartf* seeds would appear tobeprefemblefor' 
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iiidtisioR ia a grass seecl-iiiixtiire to a scarified lot of seed from the same bulk 
where the gemiiiiatioii had been artificially raised to approximately 90 
per cent* 

While tlie grass farmer who uses Wild White Clover in his seed-mixtures 
is primarily concerned with the production of more ^^grass” the plant lias 
other far-reaching influences which are often overlooked because they are 
not so self-evident* 

In the seventeenth century Malpighi recorded the presence of nodules or 
miiiiite swellings on the roots of leguminous plants but he had no idea as to 
how these were formed or w^hat their function was, though about that time 
agriculturists were beginning to appreciate the fact that clovers and other 
ifgumes improved the fertility of the soil. This is clear from a pamphlet 
written by a farmer in 1TS2 in %vhich he stated that : ^‘Pulse, peas, and all 
legumes by sheltering the ground by the broadness of their leaves make it 
retain the nitre and spirits of the air and thereby enrich it.’® Though the 
reasoning was at fault this was an extraordinary forecast of a most important 
scientific discovery that was not to be made until a century-and-a-half later 
•when Hellriegel, in 1880, proved that the nodules on the roots of clovers 
and other legumes were due to bacterial infection and that the bacteria 
within the nodules were able to fix atmospheric nitrogen and pass it on to 
the growing plant, » 

During the fifty-odd years 'that have elapsed since HellriegeFs time an 
enormous amount of work has been done on the root-iiodiile problem, but 
the w'hole story is not yet told. Rapid advances in our knowledge have been 
made within the past two decades, due in the main to the researches of 
Virtanen and his associates who have shown that the nodule bacteria in the 
presence of carbon do fix atmosphere nitrogen, of which the air contains 
some 80 per cent., and that some of the nitrogen compounds so formed are 
passed on to the growing plant. These workers also proved, and this is most 
important, that where these nitrogenous compounds are produced in quanti™ 
ties in excess of the host plant’s requirements, as they usually are, the surplus 
is excreted into the soil, where it may be stored or alternatively used by 
non-legumes growing ‘convenient to the nodule-forming plant. In other words 
Wild White Clover as a constituent of ‘^grass’’ uses the free niti'ogen of the 
atmosphere to increase to the full its own rate of growth and having achieved 
this it continues to produce nitrogen compounds which it excretes through 
its roots into the soil, there to be drawn on by grasses like Perennial Ryegrass 
and Cocksfoot, growing in association with it. 

It often, happens in a well-balanced Wild White Clover grass-mixture that 
nitrogen compounds are excreted into the soil in amounts that are even 
' ,*|^y 0 iid the capacity of the grasses to use, and in such cases soil fertility is* 
being built up as an accompaniment to maximum forage production.: 



245 


These facts have been borne out by experiment and in this connection it is 
interesting to record that the first trial to be carried out in this country with 
Wild White Clover was conducted over thirty years ago by the late Br, 
Davidson* It is not necessary to discuss that trial in detail and reference will 
only be made to the results obtained over one grazing season^ which we now 
know was too early in the life of the pasture to show this clover to the best 
advantage* The inclusion of the Wild White Clover in the secd^mixture 
showed ill the year under test a grazing profit of £3 lOs* 7d» per statute acre 
over the control plot^ and with regard to the lea oats which were eventually 
grown on the clover plot but which w'ere not weighed, Davidson \mtes : “The 
crop presents the same rich, dark green colour as if top-dressed with Nitrate of 
- Soda or Sulphate of Amnionia and shows an increased production of about 
one-third*” Later^ in another trial with oats, following a Wild White 
pasture, it was found that the <Top (grain and straw) showed an iiicrcasc^l 
profit of £4 2s. fid. per acre more than that from the plot which had been 
sown dmvn without this Clover, Both these results have been confirmed by 
more elaborate experiments conducted elsewhere but of these only two will 
be mentioned. 

With reference to live-w’'eight increases from temporary lea mixtures with 
and without Wild White Clover, Roberts reports the results of a grazing Mai 
with sheep and cattle which continued for four years, and at the sjime time 
he corn])ared live- weight production from a temporary lea containing Wild 
White Clover wdth that from a good permaiicJit pasture. The results as 
summarised by Roberts arc as follows : — 

(1) The plot ill which Wild White Clover was sown gave 25 per cent, more 
live-weight increase than that from which it was oinittecL 

(2) During the four grazing 3 ^ears the temporary pasture with Wild White 
Clover ga^’e 40 per cent, more live-weight increase than the permanent 
pasture. 


(3) The superior live-weight increase from the Wild White plot was due 
to its, greater stock carrying capacity. 


So much for the grazing animal and its live-weight increase. Turning in 
more detail to the question of accumulated soil fertility as revealed by 
increased crop returns and soil analysis, reference will be made to another 
'trial carried out in this country over twenty years ago where a field that had 
been kid down to. grass for six years, in plots with and without Wild White 
Clover, was eventually broken up and sown with a crop of oats which pro* 
duced the following yields ^ 


Grain per Stat, Acre* 

Wild White Clover plot . . 28 | ewts. 

Control plot (No White Clover) 21 „ 


Straw per Stat# Acre 
4§| cwts* 

30 „ . . , 







Iw other words the iooiasion of Wiid White Ciover is the seed^mixtiire 
rtsuiled in aii increase of T4- cwts* of grain and 10| cwts. in die straw of the 
Mlovdng oat cs'op. Furthermore, after the crop of oats had been removed 
I'iic soil of l)otli plots was analysed and it was found that the soil of the Wild 
White Cio%'cr Plot contained a quantity of nitrogen equivalent to 25 cwts« 
of Suipliate of Ammonia per acre more than the control plot, and also an 
increased amount, of organic matter that could only be equalled by an 
application of approximately 20 tons of dung per acre. The latter part of the 
experiment suggests that the aecuiiiulation of combined atmospheric nitrogen 
in fertile soil where “Wild White Ciover has been included in the secd-niixture 
amounts on an average to the equivalent of approximately 4'cwts. of Sulphate 
o( ilinmoiiia per acre per annum, a figure which has, for all practical purposes, 
been independently confirmed. 


ft woiikl appear that the total amount of Wild White Clover seed used 
in tills country annually amounts to sooiething in the nature of 10 tons 
vbieli at a luiniiTUim rate of sowing of, say, half-a-pound per statute acre, 
represciils the laying do\iii of about 45,000 acres of permanent and temporary 
lea with seed of this clover. Statistics show that approximately 300,000 acres 
ere laid down annually for first ci*op hay and wdiiie all this nia}?^ not be intended 
fui* hay plus grazing it would probably not be an over-estimate to assume that 
at least 250,000 acres of this is grazed for some years after the hay crop. 
From this it is clear that over 200,000 acres are laid down annually in this 
eoimtry for lia}' and temporary or permanent grazing wiiete no Wild White 
Cio\"er is used. It is equally dear from the trials reported that this enormous 
4K*reage is not producing its maximum in the form of live-stock products 
during the life tiiiie of the pasture and to keep it in partial production requires 
in normal times the application among other things of nitrogenous fertilizers 
whieli could largely be dispensed with for that purpose if Wild White Clover 
and the root-nodule bacteria were exploited to the full. 


Until recent years Wild White Clover was regarded as a plant that would 
Old}'- grow in the presence of lime, or in other words on neutral or alkaline soil, 
but investigations both here and elsewhere have shown that it can at least 
maintain a footing on soils that are distinctly acid and it has been found 
growing, though not luxuriantly* on soils with a pH value as low as 5. Soils of 
this nature are, ho^rever, much too sour for the maximum production of most 
agricultural crops, and if they were limed to reduce acidity they would 
undoubtedly produce better,' crops generally and better pastures in particular. 
Third-rate grasses Ike Fiorin would be reduced and Wild White Clover, 
where 'present* would develop and spread under the improved conditions. 
This was clearly proved by trials where the .application of lime alone to a 
poor pasture reduced the bent-grasses from 43 pet cent, to 8 per cent, aftet 
four years, nnd during that time', the cloven :uiiereased frofii a mere trace to 
, of 'the total h^bage,' The.Bmt-gras^s were replaced by 



Crested Dogstail and a comparatively useless paslijre was converted into 
good sheep-grazing by lime alone. 

This affinity for lime is shown by tlu; Tact that Wild White Clover contains 
abemt 3 per cent, of Cah'iiim or alniost; three limes the amount present in 
grasses like Perennial J^yegrass and Cocksfoot, and on Uiis account it is a 
valuable coiistitncnt of pastures for young stock which demand large quaiiti* 
ties of lime for bone formation, and for dairy cows in full rnilk, \¥hcn this 
high Calcium content is considered in conjunction with its high protein 
content it is clear tJiat we have an ideal forage plant ibr every kind of farrn 
stock. Ill this coBiieetioii it may be mentioned that not only has Wild Ifhite 
Clover of itself a high protein content hiit by siipjilyiiig excreted nitrogen 
compounds to the associated grasses it in turn enables these to build up more 
' proteins than they would otherwise do if growing alone. It has been shown 
that Perennial Ryegrass when grown as a pure stand liad a protein content 
of 22.S per cent, but when grown in association with W'hld White Clover 
this figure was increased to 25 per cent. Furthermore the addition of 2 lbs, 
of Wild White Clover to a seeding of 2f lbs. of Perennial Ryegrass per acre 
increased the dry matter of the herbage by approxiiuately 100 per cent. 
(Le»^ 1,678 lbs. to 3,»‘160 lbs. per acre) and the protein content of the mixture 
was raised to 30.2 per cent, as compared with the figure^ of 22.8 per cent, 
for the Perennial when grown alone* 

On land intended for temporary pasture the best time to apply lime is in 
preparation for the root crop, or during the winter prccf^ding tlie cereal crop. 
This gives it sufficient time to become thoroughly incorporated with the 
soil and counteract acid conditions before the grass and clover seeds are sown. 
It is impossible to lay down hard and fast rules for liming, but except in the 
ease of very acid soils which may require special treatment axi application 
of burnt lime,- either slaked or ground, at the rate of one ton per acre, once in 
every complete rotation, say once in seven years, would generally meet 
requirements. The form of the lime does not appear to be of great importance 
and ground limestone at twice the kbove rate is just a.s effective as burnt 
lime and more easily applied. 

Next to lime in importance for the growth of clover is the amount of 
available phosphates in the soil and it might almost be taken as axiomatic 
that without sufficient phosphates Wild White Clover will not succeed. 
Here again the form of the phosphoric acid is not of material importance, 
but Basic Slag, or ground rock 'phosphate, at rates of 6-8 ewts. per sta'liite 
acre have on the whole given better results than superphosphates. For some 
years phosphatic manures have been in short supply or unobtainable, but 
even when these were available and relatively cheap the’ amount used gener-*' 
ally throughout this country was not sufficient to make up for a normal 
phosphatic deficiency. This deficiency has now become greatly intensified 
and when pre-war conditions return and supplies of phosphatic^ manures are 
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again on t!ie market the first duty of the Irish farmer should be to ensure 
that this soil exhaustion that has been going on for years is corrected with the 
least possible delay. 

Wild White Clover when incorporated in a grass and clover seed mixture 
in amounts varying from one-lialf to tiiree-quarters of a pound per statute 
acre produces under favourable conditions a nicely balanced sward that is 
almost fool-proof if grazed in such a way that the clover is never allowed to 
get the upper hand, or to exceed about one-third of the bulk of the herbage* 
This can generally be achieved hv intermittent grazing where the developing 
grasses compete with the clover and keep it in check, but where severe grazing 
in late spring is practiced, w^hkh is so often the case, the early grasses are so 
weakened that when the clover commences vigorous growth in early summer 
it runs riot and a lob-sided clover-dominant pasture results, %vHch fails to 
produce msximum grazing during the rest of the year. 

In conclusions it w’oiild appear that 

(1) The amount of Wild Wliite Clover seed used annually in this country 
is only about one-fifth of normal requirements, 

(2) If included at the rate of even half-a-pound per acre in all seed-mixtures 
Ihid down for hay and grazing during the next five years about 
1,000,000 acres of Irish grass lands, would by the end of that time, 
be producing at least 25 per cent, more live-stock products than they 
are producing at present. 

(3) This would be accompanied by an annual increase in soil fertility 
which, in terms of Sulphate of Ammonia alone, would amount to 
something in the nature of 200,000 tons, 

(4) This extraordinary result could'be achieved at a relatively insignificant 
cost. 


(Received for publication on 20th June, 1945). 



“GID” (COENUROSIS CEREBRALIS). 


also known as ‘‘Sturdy,” “Staggers,” and “Tumsiek,” is a disease 
of ruminants, sheep and cattle being most often affected* It is known in every 
part of the world. Usually losses from it, though apt to coiitiiiiie yearly on 
premises where the disease exists, are not very high, but in rainy years the 
usual enzootic form in sheep may assume an epizootic charador with numer- 
ous deaths. Severe losses in cattle have occasionally 'been r(;ported in this 
country. 

Cause : “Gid” is due to the presence in the brain or spinal cord of the 
larval or bladderworm stage of a tapeworm of the dog called Twnia Multiceps. 
The bladderworm is called Mtdticeps Multiceps and is in the form of a cyst 
which may vary in size from that of a small pea i\p to a hen’s egg or orange. 

Mode of Infection : The adult tapeworm in the intestine of the dog consists 
of a head or scolex which is alfixcd to the lining membrane of the bowel 
by hooks and a body composed of transverse segments or proglottides which 
grow from the head. These segments form a flat chain, each segment being 
complete in itself. When ripe, the terminal seginents drop off from the body 
of the tapeworm and are expelled in the droppings. Each segment contains 
numerous ripe ova or eggs and is easily seen, being about half an inch long 
:and one-fifth inch wide and of a dirty white colour. Those eggs when passed 
out in the feces contaminate the pasture or drinking water. The eggs can live 
for a certain time outside the body, especially in damp weather. When a sheep 
'or bovine animal eats grass or drinks water contaminated by those eggs, 
they hatch out in the intestine of the sheep or bovine animal, and the young 
hooked embryos bore their way through the bowel wall. They are then carried 
by the bloodstream to different parts of the body, but only those that reach 
the brain or spinal cord survive, the others soon dying. The embryos that 
reach the brain or spinal cord undergo development into cysts or Madder- 
■worms, and are fully grown in from seven to eight months* Those cysts when 
eaten by a dog develop into adult tapeworms* The carrier of the tapeworm 
on a farm is usually a sheep-dog which has opportunities for eating the 
brains of animals that died from “Gid.” The disease in sheep and cattle js 
thus connected with the keeping of dogs on. the farm* In wet years the ova 
have a better chance ^ of survival until being picked up by a suitable host 
•than in dry seasons. ' ' * ^ , 

Symptoms ; The disease is most prevalent after a wet spring* Young sheep- 
and cattle are most frequently^ affected* In from one to three weeks ^aft^ 



250 


line ova are swailowf^d with grass or in water, symptoms of the acute stage 
wlien the young embryos are travelling through the brain or spinal cord 
may be seen. Usually, however, they are so slight as not to be noticed. 
Except] ojialiy, if the infection is severe, the animal may die with symptoms 
of brain trouble, such as stumbling, bending of the head, and convulsions. 
In mild cases the animal may lag behind the others, appear dull and move 
stiifiy. lliese mild cases appear to recover in about ten days time, and 
seem all right for some months. Recovery, however, is only apparent, for 
while for about six months ail symptoms are absent, the cysts are continuing 
to grow in the brain or spinal cord, and as they grow the pressure they exert 
gradually causes symptoms of the chronic phase of the disease to appear. 

Usually ihe cysts or bladder'- wmrms are found in the brain. When they 
are in the spinal cord, gradual paralysis of the limbs, bladder and bowels 
results, unci after a time the animal falls, is unable to get up, and dies. 

When the cysts are in the brain, the first of the secondaiy symptoms 
indicate inipaimieiit of the usual functions of the brain. The animal is dull® 
lags beliiiid its comrades, may have a staring expression, eats irregularly, 
or may stand forgetting that it has taken food into its mouth. 

As tlie cysts grow and the pressure on the brain increases, the symptoms 
of brain disturbance become aggravated. The animal may hold its head to 
one side and turn in a circle. The head may be held against the chest, pressed 
against a lence or manger, turned back over the shoulder, or held down on 
the ground. The sight is often affected. There is salivation and grinding of 
the teeth. There is loss of balance. The animal may stagger, or lift its legs 
too highly or turn in smaller and smaller circles until it eventually falls to 
the ground. It may even walk in a circle of the same size, or one gradually 
increasing in size until it comes to a standstill, or may move backward, or 
fall sideways. All those symptoms are intermittent and the animal has 
restful periods. However, the s>nBptoms gradually grow worse, the animal 
ceases to.drink or eat. and death occurs from emaciation or direct involvement 
of the brain. 

Treutment : There is no drug known which will kill the cysts once they have 
developed In the brain or cord.' 

If the C3^st is situated on the surface of the brain the pressure causes the 
overly ing bone to become thin, pressure atrophy. -the bone may be so tMn 
that it may be perforated by the cyst. Manipulation may detect such an area 
cif softening of the brain, and in such 'cases an operation may be successfully 
performed by a veterlhary surgeon, the bone being trephined, the cyst or 
bkiderworm removed, the wound in the skin sutured, recovery taking place 
in a few weeks. . , , ^ , 
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In many cases the cysts are too deeply pieced to permit of operation and 
death ensues. 

PrevenUon: As cattle and slieep are infected by consiuniBg herbage or water 
contaminated by ova of the dog tapeworm, Txnia ilulticep.% an essential 
precaution is the dosing about every three months of all dogs cm the iarm 
with a remedy against tapeworms. The dogs should be tied up while being 
treated, and all worms, droppings, and soiled litter biirriecJ or deeply buried. 
If this is done ■ regularly and the dogs kept free of tapew'orms, infection of 
sheep and cattle will be prevented. 

In cases where cattle or sheep die from ‘'Gid/' the carcases should be 
deeply buried so that dogs cannot get at the heads and eat the brains con- 
taining the bladderworms. Each cyst or bladderworm has on its inner surface 
a number of heads, perhaps several hundreds. When the cysts are eaten by 
a dog each head rojjy grow into an adult tapeworm, which in its turn will 
produce segments wrth ova, which when passed out in the feces will complete 
the vicious circle by infecting other cattle or sheep. 

Prevention thus consists of (1) Periodic treatment of the farm dogs to keep 
them free from tapeworms and (2) Burying deeply of all carcases of sheep or 
cattle dead from “Gid/* so as to prevent infection of the farm dogs with 
tapeworm. 
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MATERIALS FOR AGRICULTURAL 
STATISTICS PRIOR TO 1847 

SURVEY OF PORTNAHINCH BARONY, LAOIGHIS, A.D. 1819, 
WITH HOLDINGS Am) ACREAGES IN SIZE-GROUPS, 1825-1931. 

By Bobeet C. Simington 
(Editor, Civil Survey of h^eland, AM. 1654“5tJ). 

The importance of the discovery of documents for the determination of 
the extent of land in tillage and pasture, over specific areas, prior to 1847, 
when the collection of Agricultural Statistics began, was instanced by the 
publication in the Jotirml for 1941 of agricultural returns, dated 1834, 
ill respect of six Tipperary parishes^ It may be recalled that these returns 
were drami from the Tithe Applotmenl Books, a series of parish records, 
ranging in date from 1823 to 1837, which came into existence on tiie enactment 
of legislation for the establishment of compositions for tithes* The details of 
the agricultural employ iiient of the land furnished by the Applotineiit Books 
of the Tipperary Parishes included particulars of the areas of eacli liolding 
under the various crops specified. The total area Involved represented in 
statute measure 25,864 acres. Of this, 55 per cent, was shown to have been 
under tillage and 45 per cent, in pasture ; the area of greatest tillage was 
the parish of Derrygrath where the proportion was 67.73 per cent. It may here 
be emphasised that the particulars afforded in respect of the Tipperary 
parishes constituted a notable exception to those recorded in the Tithe 
Applotment series of documents as a whole. A careful search amongst the 
thousands of Ms. volumes, forming the collection, has failed to disclose 
similar returns for any other area. Nevertheless, the information of a uniform 
nature, furnished by the Applotment Books, provides a valuable source for 
statistics as to land-holding conditions and areas in size-groups over the 
period 1823-37* This potentiality will be amplified in the course of the present 
note, and illustrated for the region presently to be indicated, by the j3resenta- 
tion of statistics, specially prepared from the Tithe Applotment documents, 
by the Statistics BraMch of the Department of Industry and Commerce* 

In the first instance, however, it is desired to call attention to returns 
assembled in the year 1819 specifying, inter alia, the acreable contents of 
towiilands in tilage, “^"^meadow and pasturej^’ the size and number of farms 
and the number of farmers and labourers, engaged in agriculture;, over an 
area some tea thousand acres greater in extent than that comprehended by 
the Tipperary parishes. The region, the subject of these returns, was the 
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barony of PortnaMiich, County Laoighis, of which a ‘^‘Survey and Census” 
was made by Mr. William Shaw Mason, M.R.l.A., in the year indicated. 
In a wide measure this document, recently discovered, provided a suitable 
setting for the study of agricultural conditions represented by the later 
period of the Tithe Applotment proceedings and, therefore, the same territorial 
unit, which it represented, was selected for the illustrative statistics above 
indicated. To the latter will apply, accordingly, all that is set out here by 
way of introduction to the ^'’Survey and Census” regarding the physical 
features and boundaries of the terrain, the geology of the district, and nature 
of the soil. 

Before treating of this ‘‘Survey and Census,” and the conditions under 
which it was compiled, it is desirable to recall, briefly, the associations of 
its author with wider enquiries on statistical lines. This, incidentally, will 
explain the origin of the document immediately under consideration which, 
for its period, may be said to possess unique features of agricultural statistics. 
During the early decades of the nineteenth century William Shaw Mason 
was prominently identified officially and privately, with investigations of a 
statistical and topographical nature.^ He is, perhaps, best remembered by 
his three volumes of Parochial Surveys published, in 1814, 1816 and 1819' 
representing instalments of a work which he had envisaged under the title 
of yJ Statistical Survey or Parochial Account of hr land ; this project is said 
to have been inspired by Sir John Sinclair’s Survey of Scotland. What was 
then achieved by Mason was accomplished through the agency of the clergy 
of the Established Church with -whom, by virtue of his position as Secretary 
of the Board of First Fruits, he was closely associated. A lesser known under- 
taking by Mason w'as the collection of returns relative to the condition and 
produce of the crops throughout Ireland in 1816. An unusually late spring 
in this year, a summer and autumn excessively wet and cloudy, and a heavy 
rain-fall, believed at the time to have been unprecedented, led to fears of a 
famine.^ There w^as not then available any official organisation for ascer- 
taining the actual condition of the harvest, and Mason again utilised Ms 
relations with the clergy to procure the required returns. These were trans- 
ferred^ in 1895 from the Record Tower in Dublin Castle to the Public Records 
Office, Four Courts, wffiere they perished, it is believed, in 1922. Mr. Mason’s 
services had previously been availed of by Government for the puipose 
of initiating the proceedings for the taking of the first official Census of 
Ireland, authorised in 1812, by the Act 52 Geo. IlT,, c. 133. The failure of 
this Census, attributed to the inadequacy of the machinery created by the 
Act, led to a new Population Act passed in 1815 (55 Geo. Ill, c. 128), the 
proceedings under which were again,, in 1821, superintended by Mason. 


2. Bom in Dublin, son of Henry Mason, he entered Trinity College in 1791, 'at the age 
-of 10, taking Ins B.A, in 1796 j the numerous public positions he occupied will be indicated 
In the coiirnr of the present article. 

’ 8. Wilde’s Export. Cemm of 1S51. 

4, tSik MepoHj Dep. Keeper, PtthUc Eecords ( 1 ) (1890) pp. 8-1,1. 
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In ftportin-*'^ ia 1890, to the Lord Lieutenant, on the transfer to the Public 
licconis Oiliee of the Census returns made under the former Act, the Deputy 
Keeper, in the knowledge derived from the relative papers then in his custody, 
staled : “One great difficulty in securing accurate iiifomiatioii about the 
country was the absence of any general survey, or view of ^ the topography 
of the country* This Mr. Mason endeavoured to obviate by obtaining from 
the County Treasurers, lists of the Parishes and Towiilands in pacli BaronyK 
It may be interjected that, for the most part, the only lists then likely to be 
available were those to be obtained from surveys made, cluriiig the 
seventeenth century, under' the Strafford and Commonwealth Governments. 
Though an Act of 1809 (49 Geo. Ill, c. 84) had called for the compilation 
of Tables of denominations of land and their aereable contents, it is not easy 
now to discover evidence/ of compliance with this requirement by the local 
authorities. It is the exception, it may be added, to find more than the bound- 
aries of baronies, and the specification of some place-names, expressed on the 
Grand Jury maps prepared at this period. “Mr. Mason was anxious/^ com 
tiiiued the Report of the Deputy Keeper, “to add in several ways to the 
meagre information obtained by the Census. Among others he conceived, 
the idea of obtaining some data as to tiie relative numbers of the principal 
religious bodies , . f ^ 


These efforts to secure returns in many connections were so frustrated 
by various obstacles that procedure by computation, over numerous regions 
of the country, had to be substituted for that of actual enumeration. Undis- 
mayed, however, Sfason decided to demonstrate what was ref|uired and what 
might be achieved. This next effort is described in the Report already cited : 

“Mr. Mason was not satisfied with the imperfect results of these early 
statistical efforts, and in 1819, with the assistance of some friends, prepared 
a model Statistical Survey and Census of the barony of Portnahincli, Queen’s 
County. This contains practically ail the information contained in the more 
recent Censuses, with the addition of what is supplied by the modem Agricul- 
tural Returns. This work was successfully completed and a copy presented to 
King George IV on his visit in 1821,” 

This somewhat exaggerates the range of Mason’s Survey which' did not 
include retimis of either crops or livestock. 

Another copy, inscribed by the author, was presented to the Lord Lieu- 
tenant, Earl Talbot. This bound, and printed, copy is preserved in the 
National Librar>q Dublin, and constitutes the text from which the: sections 
containing agricultural data has been printed as an appendix to this note ; 
a photostat, for this purpose, has been kindly furnished by ,the Director of 
the* National Library. , 


As may be inferred, MasoAs compilation, which bears the imprint, 
“Dublin, 1821,” though printed, was not published. 

IbcI tiding the title-page, which announces a "'Surve'if, Vdualion and 
Census of the Barony of Porinahinch compiled in the year 1819,” the volume 
consists of iburtcen pages, folio, and is introduced, following the author's 
dedication to King George IV, by concise descriptions of the situation, exlenfc^ 
divisions, soil and other features of the barony. The couieiits of the Tables 
within which the particulars collected were returned, are then specified, the 
first Table being entitled “Survey and Valuation,” the second “Census.” 
Then follow, in these respective classifications, the relevant statistics, the 
•whole specification being conclu<]ed by some brief “Observations” of an 
explanatory nature. 

The framework of the returns, indicating the type of information afforded, 
may be given in the author’s own words : 

(1) “Survey and Valuation : The first table shows the number of acres 
in each townland, both by estimation and according to the Down Survey, 
detailing the quantity under tillage, fallow, meadow and pasture, mountain 
pasture, woods and plantations, bog and unprofitable ; and also the deficiency 
or excess in the extent of each townland according to the Down Survey as 
compared with that taken by estimation. It also contains an accouiit of the 
acreable rent paid (expressed in shillings and pence) and of the estimated 
value per acre, at the time the survey was made.; an account of the local 
taxes on an average of three years, and of the number and comparative 
sizes of farms held by individuals residing upon each townland.” 

(2) “Census.” The second table contains an account of the number of 
inhabitants, classed ] st, according to residences ; 2nd, according to ages, 
on a scale exhibiting the several states of infancy, 'education, labour, super- 
intendence and imbecility ; 3rd, according to sexes ; 4ih, according to religious 
persuasions, and 5th, according to' occupations. 

Uncertified, the returns thus assembled are capable, at this date, of veriliea- 
tion in two main connections, namely, the acreable contents of the liarony 
and the number of farms in size-groups. Pending explanations, in due course, 
under these heads, the, conjoint figures of the “Survey and Census” 'present 
in a. microscopic, or one might say, intimate manner a view of the nvitic of 
life, and means of subsistence, of the inhabitants of the barony of 'Portna- 
Mnch over a century and a quarter ago. Here the “townland” is seen to con- 
stitute the unit of many trades and industries, besides that of agriculture, 
md where enumeration,, in these .connections, is concerned as to farmers, 
weavers, masons, carpenters and a dozen other occupations, accuracy is to 
be presumed. In later bflEicial Censuses many particulars had, necessarily, 
fo be given on a. county basis, but in this Return the represented facts may 
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be perceived afc tlie closest possible quarters for which it it was then possible^ 
to asseinbie statistics. Such particulars will be read in the knowledge that, 
at the date of their collection, Ireland, as a whole, was still suffering from the 
iTant of industries capable of absorbing the amount of labour that was 
.aTailabie, as well as from the depression incident to the fall in prices which 
had followed on the conclusion of the European war, some four years 
previously. Indeed, the year of Mason’s ‘‘Survey and Census” was also the 
year which saw the publication of the Second Eeporl from the Select Com™ 
niittee appointed to enquire into the State of Ireland with particular reference 
to the conditions of the Labouring Eoor.^ “The general distress and deficiency 
of employment are so notorious,” states the Report, “as to render it unneces- 
sary for Your Committee to encumber their Appendix with particular evidence 
to establish the extent and variety of dhe evil,” To relieve this situation, the 
drainage and reelaniation of bogs, concerning which already there had been 
four Reports, the making of roads, and the development of the fisheries, were 
recommended. 

While the “Survey and Census” of Portnahinch barony purports to be a 
full return of the facts, represented under the various headings, the Abstract 
that is published here, as an Appendix, is presented in the character of an 
exeeT|>t from a historical document, representing, what is believed to have 
been, the first serious effort in this countr}% to collect agricultural statistics 
on scientific lines, rather than as from a duly certified or testified returiii. 
The Abstract forming Appendix A (p.284) consists of the following items. 
(1) “Xames of Towmlands and other sub-divisions,” (2) the “estimated” 
acreable contents of each such townland in tillage, fallow, meadow and 
pasture, woods and bog, (tS) the actual rent paid per acre and (4) the number of 
farmers and labourers on each townland, this last being the only item repro- 
duced from the “Census.” The returns omitted from the “Survey and Valua- 
tion” are those in respect of the names of the proprietors in' fee, the particulars 
of the Dowm Survey areas, the number of farms in size-groups — ^to both of 
which latter further reference will be made, the estimated rents which, it had 
been considered, should be paid per acre, and the details of local taxes, this 
last particular being capable of explanation in the course of this note. 

The text does not indicate why Portnahinch barony was specially selected 
for the purpose of this “Survey and Census” “intended as a model for a Royal 
Statistical Survey of Ireland.” There were then available to Mason the Bublin 
Society’s Staiutical Suweye of twenty-three counties including that of 
“Queen’s.” He had the advantage, furthermore, of a considerable number of 
parochial surveys, which he, himself, had collected through the agency, as' 
already indicated,, of the clergy of the Established Church. These, indeed, 
included an account of the Parish of Lea which represehted in extent a little* 
more than half the barony of Portnahinch.^ The fact, however, may be re- 

Secmd Mepmt State of Disease and ConditioMof Labouring Foor in Ireland*’* 

June, ' - ' ' ' - ^ ‘ 

, ' 1 bf 4 SiatkMmi or ForocMol of Irdm4> p. 515. BuMindSM; 
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called that tiic^ first of the county volumes, published under tlie direction of 
the Dublin Society was for “Queen’s County.”® It may be that the reason 
which inspired the Dublin Society in selecting this county as the starting- 
point of its great undertaking, similarly decided Mason’s choice. That there 
was some outstanding consideration in selecting out of 800 or more baronies 
that of Portnaliinchj, there can be little doubt ; perhaps there was found to 
exist here, as would, indeed, appear to have been the case, a happy combina- 
tion of circumstances in the disposition, and number of the inhabitants, and in 
the 81/40 and general configuration of this territorial division which may now, 
briefly, be noticed. 

Located in the north-east of Laoighis county, the barony of Portnahinch 
is wholly bounded on the north and east by the river Barrow which separates 
it from the counties of Offaly and Kildare respectively ; the adjoining barony 
of Tinnahinch, then containing the greater part of the town of Mountmellick, 
forms the western boundary, while on the south lie the baronies of Maryboro’ 
‘Containing the Great Heath of that name, and Stradbally. Some twelve by 
iseven English miles in greatest length and breadth, the superficial area of the 
barony represented 35,885 statute acres as originally admeasured on the 
Ordnance Survey maps.® With the adjacent barony of Upper Philipstown, 
in Offaly, immediately north of the Barrow, it was co-extensive in former 
•times with the territory of Clan-mail-ugra, now Clanmaliere, of which the 
'•O’Dcmpseys" were lords and rulersd® Midway in this territory, south of the 
Barrow, stood the castle of Lea, built, drea 1260, as a defence of the Pale.^^ 
The battles for its possession throughout many centuries indicate this region 
to have been the locality of a particularly stirring history. This castle was 
protected on one side by the Barrow which supplied with water a wide 
■ditch that extended round the other sides ; the mount on which it was built, 
being thus formed into an island, was called Port-na-hinch (Port-na-Hnse) or 
■the castle of the island. Hence, it has been stated, arose^^ the origin of the 
name^® of one of the two baronies into which the territory of Clanmaliere was 
extended subsequent to the delimitation of the boundaries of the King’s and 
Queen’s counties.^"^ 


8. Gemmi Viet^ of the Agriculture aud Manufactures of the Qmen^s Counti^ * « * Sir 
Charles Coote, Dublin, 1801* 

9. Tlite townland divisions of the barony are expressed on the six-inch maps of baoighis 
'County, numbered 4 and 5, 7 to 9, and IS and 14. 

10. Ommmticon Goedelicum^ Hogan. ‘‘’The O^Bempsey’s (0 T)iotiusAiy) who are of the 
same stock as the O’Connors of Offaly derive their descent from Eos Failghe, eldest son of 
Cathaoir Mor, King of Ireland In the second century, and were long one of the most powerful 
famffies in Ireii|«ter * . . Terence O’Dempsey was knighted by Essex in 1509 and in 1681 
'■created Baron of Philfpsiown and Viscount Clanmaiier . . Woulfe, slomtice EAcneAl m 

Irish Names hnd Surnames* Gill, Dublin, 1923. 

11. . fluMin Fmnu Journal^ 1835, p. 293 ; see' also CoUecUms Diocese of KiMare and 
' DeigMm VoL II, pp* 308-315, Comerford. 

12* VoL 1 . PufoaW Mason, 'p* 548. ^ ^ 

13* There is also, however, a townland of this name in the barony* ' 

14*' ‘ f^nts of EliMbeth (No. 6786} 4 November, 1561* , 
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Tlic baroii}' eoritaiiis the three civil parishes of Lea, Coolbaiiagher am! 
Ardea, its towns and villages consisting of Portarlington, Emo, Ballybrittas, 
gnd formerly a small part of Mountmellick— now' within the township of 
that name* High roads intersected the parishes, providing easy communica- 
tion alike between the residents auid the people of the towns and villages. 
Portariingtoii, formerly called Coolterderry, or Cooletedoodrad''^ at a distance 
of sonic 45 miles from the metropolis, had the threefold advantage of the 
Barrow, on which it was situated, the Grand Canal and the high-road from 
Dublin to Birr ; Emo, Ballybrittas and Mountmellick were each served 
by the high-road from Dublin to Limerick, Whether situated north or souths 
east or w'cst, the various districts of the barony wTre easily accessible for 
business or pleasure no less than scientific enquiry. 

The geological features of the barony fail within the “Data and Descriptions’* 
accompanying Quarter Sheet 85 N.E, of the maps of the Geological Survey 
of Irciaxidd^ This quarter sheet includes part of County Kildare with towns of 
Kildare, Rathaiigan and Monasterevan occupying its eastern half, while its 
western portion contains a part of Offaly county to the north, and part of 
Laoighis with tlie town of Portarlington to the south : 

“The district forms a part of the great centra! plain of Ireland. It is almost 
entirely flat, with a general elevation but little more than 200 feet above the 
sea leveL Some small hills south of Portarlington have summits rising to 
80CI or 400 feet ; but the principal hills are in the nortli-east corner of the 
map in the little range known as the Chair of Kildare hills. Large portions 
of the district, both north and south of Monasterevan are covered by peat 
bog, to the dreary surface of which an agreeable contrast is afforded by the 
low woody hills about Emo and Ballybrittas on the one hand, and the bright 
green velvet-like undulations of the Curragh on the other, 

“The great plain which spreads over by far the major portions of this map 
has everywhere a limestone below it, called Carboniferous or Mountain 
Limestone, either appearing at the surface or concealed by a greater or less 
thickness of gravel or bog. Some of the hills south of Portarlington are formed 
of some beds of this limestone higher in the series than those which are to 
be found elsewhere. 

“The entire surface of the country included in this quarter-sheet . , . k 
covered with limestone pebbles, sand and gravel. The fragments of limestone 
may, of course, be the debris of the beds immediately below the drift . . , The 
large tracts occupied by peat-bog and alluvium are, doubtless, covered to a 


. 15, See Paiisli of Lea, ¥ol^ 1 of Mason’s FmocMd Suneys^ mpra, aho Tap^gmphieal 
Lewis, where It is stated thai Fortariiington ^"'derived its present appelation from 
Lord AriingtoE to whom, with a large extent 6f 'country, it .was granted' by Charles |I-— 
' • ^ and its prefix feom a small landing plaee on river Barrpw on wlieh It is "situated'. . 2* 
ArIifigton,fnmerIy SIrHenry Bennett, was, Seeretey of imp, Chasw IL 
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greater or lc‘ss thiekiiess with Drift lyiijg l)etweeii the peat and the rock be1ow« 
Over these spaces, however, the dotted cliaracier for Drift is not exieiuted, 
because the peat bog here becomes the superior foriiiations* It is soriietimes 
as nuleh as 25 or SO feet in thickness and crowded occasionally with trunks 
and roots of trees, the latter always in tiie pcjsilion of growth, testifying to 
the former presence of great forests which spread over the plains.” 


To the circiimsiances of a pr(ivailingly lla,t eouniry, traiisvcrsecl by nurncr- 
OTIS roads, may be added the further consideration favourable to Blasoii's 
project in 1819 — cxeelleiit weatlier conditions d^for the same year, an early 
and plentiful liarvcst has been recordedd^ That a spirit of co-operation would 
exist may be inferred from the fact tha.t the barony was inhabited by 
'Very numerous genteel families,” as well as a kindly people whose neat 
cottages, gardens and, orchards were pleasant features of tlie landscaped*^ 


The text does not indicate either the procedure followed, or the sources 
consulted, in the making of the ‘‘Survey and Census.” At a later stage of 
this note these matters will be discussed fully and explained. For tlic present 
it is sufficient to say that by virtue of Mason’s various appointments, he 
wa.s well circumstanced to conduct the different enquiries. As Secretary 
of the Irish Record Commission, a body set up in 1810 to examine into the 
position regarding tl'ie Public Records of the country, old documents of 
possible use, such as surveys and maps, would or should be well within his 
knowledge ; as Secretary of the Board of First Fruits, diocesan and parochial 
archives wuuld be, presumably, at his disposal ; as Superintending' OHujcr of 
the Population Acts, the papers relative to the Census of 1818 would be under 
Ms control ; in this capacity, also, easy access to Grand Jury records is to be 
presumed. These last would include the Grand Jury map of the county, 
showing the boundaries of baronies only, made iij» 1805 , by Daniel Cahilh 
Surveyor and Engineer. ' 


First, may here be given Mason’s succint “Observations” on the industries 
of the barony and on the nature of its soil ; “This barony is mostly in a state 
of agriculture ; the farmers and labourers far exceed in number those of any 
other occupation : as to other trades or occupations the weavers are the 


IT. Wilde’s Report, supra. 

IS. Ibid . ' , ' , ' , ' ' , ' \ 

IS* Gemrul Vim of AgHmUufe .in Qmen^s €om% mpra^ md Vol. 1 of Masoifs 
’ VmocMal Suwep^ parish of Rea. , 

^40. These are specified on the Title-page of the ‘^Survey and Census/^ 
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most rmirierous,” the three branches of the industry-— woollen, linen and 
cotton, being well represented.®^ 

“The substratum of the soil is limestone, limestone gravel, and in some 
places a reddish sand with a vegetable covering so light and shallow that it 
seldom required a plough with more than two horses. About two centuries 
since, the greater part of this barony was covered with wood,®® wiiich generally 
reduces the staple of the soil ; and soon after the woods had been cleared 
away, the grounds were further exhausted by very extensive systems of 
graveling.^*^^ 

Summarising the division of the surface of the land by assuming it to be 
divided into twelve equal parts, Mason gives the following proportions 

Under Tillage 5 

„ Meadow and Pasture , . 5 

„ Bog and woods .. li 

„ Unprodtable . . . . | 


12 


The total number of inhabitants of the barony is stated to have been 


12,374, representing 2,206 families and 

‘‘an increase of 470 souls in six years,” 

21. The industries for each “Townland” 

are particularised in the “Census”; 

here the 

total may be given in each classification. 



Farmers and Labourers 

2,260 

Saddler and Harness-Makers 

9 

IVeavers . . 

365 

Shoe and Brogue Makers . . 

.. 04 

Spinners 

20 

Tailors 

.. m 

Wooieombers 

6 

5Iantua Makers 

IS 

i^lasons . 

at* 

Teachers 

14 

Slaters . . 

9 

Servants 

.. 191 

Carpenters and Wheelwights 

53 

Gardeners 

.. 20 

Sawyers . . . . . , 

a 

Innkeepers and Publicans . . ■ 

19 

Coopers t 

14 

Skinners and Tanners 

. , 3 

Smiths and Nailers 

62 




For Portarliiiffton there are separate returns specifying the number of Clergymen, 
Physleians, Apothecaries, and so on. 


22. As late, indeed, as A.D. 1666, ‘"after the great spoils made’* of timber “during the 
Usurpers time,” the Portarlington woods were estimated at IS, 000 Irish acres. State Papers 
i;i,) 1666-1669, pp. 220*1, and see State Papers 1666-1605 for letter from Lord Aungicr to 
Sir Henry Bennett, afterwards Lord Arlington. “How great the advantage will be you will 
judge when the woods lie for several miles together along the Barrow which is navigable to 
Boss and Wexford where the chief herring-fishing in this kingdom is and where the best 
vent for pipe and barrel staves great quantities whereof may be made In the woods of 
Cianmaiira.” 

23. See* The Dublin Society’s voL for Wicklow, by Robert Fraser, for an indication of 

what is meant by this : “In many instances limestone gravel and, mar! are used by farmers 
who have capita! and either of those articles contiguous to them. The former I am not, 
acquainted with, hut with respect to marl, petty farmers ,and labourers, who possess horses ' 
and cars, engage to dig and lay out marl oh a field adjoining the pit for twopence a dartload, 
tite load supposed 6 cwt. From 800 to 1,5CK) per acre are laid out on old worn-out pasture 
tend, Mid it is supposed sudi a manuring would afford good crops of corn 

' I' for 10 or 12' or even' is years successively* 'This practice, however, is' not at all intended 
be repOR^ejaded, thh quantity' being tqo 'great for the working the land gets . . 
_^ai34ed to J* Buffy^/qf' the Beotegicaft Ofilqe, foriguidance in Site m'atter, 

■' !■' ' ' '' '' ' ' I ' 



that is, from the dat,t^ of the Census of 1813. Each family coiisistei of from 
5 to 6 pei’sons. Farmers awl labonrervS numbered 2,260. The number of houses 
correspoi'idect with that of the number of families, ufc., 2,206. 

With regard to the ligiires furnished in respect of the number of farms 
in size-groups, these are not quoted here. Either through the loss of slips, 
or for some other reason, the returns eoriiaiii inaceiiraeies which are apparent 
on the face of tlut Siirvey.^'^* It may be suggcistcd, however, that the total 
mmiber given in respeed of ‘Thinners and Labourers,’' quoted ab(^ve, is not 
remote from the tola,! number of holdings in Ihe barony at the dale of Mason’s 
Survey. La!)onrers, it may be added, usually had in this barony, from ‘lialf 
ail acre to two aud iliree (Irish) a(‘res with their (‘abins.”^*" Six yews later tlu^ 
certified number of holdings in the barony was 2,353. 

“The actual rent of the baronyf stales Mason, “taken according to an 
average of iliai of the middling land is 27/™ per acre ; the rent which should 
be paid, if the land were set according to its present actual value, taken 
according to the same average, may be estimated at Ml/- per acre. The whole 
of the barony is therefore set for 0/™ \n)v acre less tha-ii its actual valued* 
Actual rents paid per acre in resp<*ct of the “best” land arc- also given in the 
Abstract forming the Apj)eudix t.o this note. 

“Ix)eal Taxes” are disl:mguish<‘d in lhr(‘(‘ ctisses : Foimty : Parish : Tithe. 
For thci first, indicating (Jrand Jury Cess, tfut rate wa,s almost 2/- per acre ; 
the second, parish cess, was nt‘arly 3d. per acre in Lea parish,, and l|d. in 
that of Coolbanaghcr. Th(^ charge* in resjicct of tithe ranged from 5cL to 
2/1 l)d. per acre. 

On the basis of the estimated acreable contents of the parishes and “town- 
lands,” excluding areas under bog, woods, *and “unprofitable” land, per-_ 
centages rep3*escnfiug acreages under tillage and “meadow and pasture” 
may now be given. Over the entire barony, tillage represented 48 per cent, 
'and “meadow and pasture” 52 per cent*; in Lea parish the percentages, 
in each classification, > were almost equal ; in Coolbanagher parish (including, 
that of Ardea), tillage represented 46 per cent,’ and “meadow and pasture” 
54 per cent. Certain “town, lands” in both parishes indicate very high tillage 
percentages : Parish of Lea ; Ballymorris, 90 per cent, tillage ; Loughmans-. 
land, 77 per cent, tillage ; Cooleterderry (Portarlingtoa) 67 per cent tillage ; 


' 24. On the ‘‘Towaland"’ of Cion terry, estimated to contain 300 Irisli acres, holding 
is returned within the group' “5 to I'O.acres’TT'he ‘‘'Census'^ shows 17 fawners and labourers 
to have been working on this “Townland.’* In all groups, it may be mentioned, 1,187 farms 
were returned for the whole barony. It may be that these Igures were obtained from estate 
rentals showing, old leases. Collation with the records of 1825 indicate that in most places, 
even allowing for extensive^ sub-division, the number of holdings had been underestimated^ 

^5. - This was the explanation given of Con Acre being more prevalent in adjoining 
baronies tlmH' in PotfmaMneh. There were very few cottiers in the barony when^ Coote 
wrote, his 'acemmt published in 1301. 
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Kiluarourt Ui)|>er, 55 per cent, tillage ; Ballycarroli, 82 per cent, tillage. 
Farisli of Cooibaiiaghcr ; Kilmemum (Kilniainham) 75 per cent, tillage ; 
lilcrett, 61 per cent, tillage ; Dangans, 57 per cent, tillage ; Coolbanagher, 

53 per cent, tillage. 

Eeio, ill tile parish of Coolbanagher, represented the greatest ^"meadow 
and pasture’' unit, where the percentage was 95 ; Killeen, in the same parish, 
SO per cent, ^‘meadow and pasture.” Doolagh, in the parish of Lea, 81 per 
eeiil:. ; Graiguevinc 61 per cent, ‘‘meadow and pasture.” 

It is to be regretted that Mason’s Survey did not include either an account 
ol the crops grown in the barony or particulars of livestock. As to the former, 
the general liar\'esi in 1819, for the country as a whole, ha.s been recorded 
'his early and pleiitifui”'— the hay crop as abundant as it had been deficient 
ia the previous A mild spring, an uniformly hot summer, suddenly 

cheeked in the begliining of September, and an universally severe and early 
irost in November characterised the year in regard to weather conditions. 
Statistics m to crops, which would have completed a work so comprehensive 
in otl.er respects, may not have been available at the precise period when 
the surve^y made. Five years previously, howwer, in 181*1, Mason had 
published in the first volume of his Statistical AccomU of Ireland a descrip- 
tion. having reicrence to the year 1813, of the parisli of Lea. This parish 
represented 52 per cent, of the total area of Porfcnahinch Barony and formed 
its northern section* boimded by the river Barrow. The particulars, constituting 
the account of the parish, were furnished by the Koctor — the Reverend J. 
Jiuies, and inciiided specifications of the acreable contents under tillage, 
iijeadow" and pasture ; tables are also given of the “Produce of Lands” and of 
“Live Stock” together with an estimate of the value of ^‘Agriculture.” 
Prevailing prices for wLeat, oats, and hay are stated as likewise labourers^ 
w'ages, the cost of provisions, and the highest rents paid in the barony, 
xMa ferial is thus provided enabling in one or tw^o respects comparison to be 
made with the position defined six years later.^^ 

Describing the parish as within the Bog of Allen — on the edge or outskirts 
would be, perhaps, its more approximate situation, the reverend author 
states that within recent years “1,000 acres of improved land had been added 
from cut away and reclaimed bogs.” The mode of agriculture he describes 
as “planting potatoes for a year or two, then taking a crop of wheat, oats, 
here or barley according to the nature of the ground or the will of the owner* 
If the ground be rank, it may bear a second crop, changing the grain to 


26.- WiMe®s Beport, €emm of ISSl* ^ 

2T . Some items from the of pmvislons 
Potatoes fmm a|d, to 5<i, per stone. 


/Oatiaeiftl 
Beef ; 


, \ ' ' %• r'\ 


2/6 to a/-, „ 

to Sd. per Ih,. 
- 64. to Wx’ „ ■' 


. may here he given — 

Fork from Sd- to -6d. per lb. ‘ 
lOd. tol/ld. „ ' 
2d* to ad, - per quart 
. 1/*^ to' I/S per pair 
M. to Sd* !h« 


, Milk 
Fowls ,, 
Veal it 



lighter* The poiat-oes a,r(‘ put in liie grinmd catfier hy tlic spade or the plough, 
but of late, drill iiig is become more gxaicnilly prevalent. Horned cattle and 
sheep are the* principal stock, horses being few in eompnrisond^ 

Wheat is stated to Inive ranged In price from Sf?/- to per barrel, 
oats from 14/- to 21/- per barrel and hay from £2 10s. Od. to £S 8s. 3d. 
per ton. 

The parish contained ^‘aboni 2,500 tutres of tillage, 1,000 of meadow and 
about 3,500 acres in pasture landsd’ These details are supplemeatcd by the 
following tables representative of tlic economy of the parisli. 

PARISH OF LEA. 


PROOIJCK OF LANDS 


Speoies of 
'Cmn 

cultivated 

No. of 
Barrels 
per acre 

Value 

per 

acre 

LIVE STOCK 

Wlxeat . . 

r> 

,£IOto m 

lIor.scs 

from 270 

£ 

to ;J00 M 15 

s. d. £ 

0 0 per 3,1500 

Oats 

7 io 10 

7 „ 8 

Cows 

„ 7H5 

„ 800 10 

0. 0 

„ 7,300 

Barley and Bcre 

8 „ 12 

10 „ 10 

Oxen 

„ 00 

„ 70 „ 17 

! 3 

„ 1,040 

Potatoes 

40 „ Sn 

15 „ 25 

Sheep 

„ «()0 

„ 1000 „ 1 

14 

„ 3,600 

Plax*^ . , 

15 ,, 20 

10 „ 15 

Swine 

„ 1,300 

„ i,iiir>o „ 1 

2 0 

„ 3,975 

1 

6 „ 12 : 

2 „ 7 




Total . 

. £19,720 

1 

*Iioads at 4^ cwts. fTo the Sq. Perch, j 







A summary table presents the total valuation thus :• 


Value of Live Stock . . 

. . £19, 720 

Value of Agriculture . . . - 

81,750 

Value of Meadow Ground 

5,1 18 

Total 

£56,588 


With regard to rents, it is stated that the highest acrcable rent of the 
best' land in the parish of' Lea, set within the preceding three years (1811-14) 
was from to 5 guineas’’; that of middling land from ‘‘£2 to £8” and that of 
the poorest from *18/“- tp 30/-’’ per acre. 

Comparison with the returns made in 1819, by Mason, for the same Parish, 
show that in the interval the area under tillage had increased by SB J per 
ceht. ; that the highest rents obtained in respect of the ‘best” land had 



264 


advaiiceci from £5 5$. OcL per acre to £0 Os. 6cl and siiiiikrly with regard” 
to file poorest from £l 10s. Od. to £2 5s. 6d. In the adjoining parish of Cool- 
Inuiagherj as will be seen from the x^ppendix, the highest reiitj paid in 1819^ 
in respect of the best land, was £12 per acre. These increases, however, did 
not connote, aii increase in the valnc either of ‘^Agriculture” or ‘‘‘’Live Stock/' 
The fall in prices consequent on tiie conclusion of a long protracted war had 
dernoriHtraled the artificial nature of the prosperity which had formerly 
existed.-'^ 


It Is apposite here to refer to the e^iceptional position which the international 
situalioin prior to the conclusion of peace in 1815, had created for Ireland 
as a- source of food supplies. This may most briefly and authoritatively be 
done by a quotation frcmi the Rvpo7i of a Select Committee of the House of 
Commons appointed in 1812 to inquire, infer aliUf into the resources of 
Ireland."'^ The Beport. which wuis printed in 1818, intimates that the answers 
to queries addressed to the Farming Society of Ii'elaiid shouted that there 
had been a considerable increase in tillage, estimated, by “the most skilled 
persons,” at nearly one-fourth within the preceding ten years, but that 
there were very considerable tracts of land. still in grass fit to be converted 
into lillage. 

“Of the actual practicable iiicru:;se,” states the Report, “it is impossible 
to ibrin any correc-t opinion, but when all the various circumstances are 
taken into consideration wliich cxdst in Ireland favoura!>le to such an in- 
crease, the fipodiictioii of a much greater quantity of corn may be expected 
ihan would be suflicient to provi<le for the average deficiency (calculated 
upon the importation for the last ten years) of the produce of this country 
(England) to supply its owni wants. The fertility of the soil ; the fitness of 
the climate ; the abundance of limestone and limestone gravel ; the cheapness 
of labour ; and the general convenience of w'ater carriage together with the 
progress made in the course of a few years in extending and improving the 
cuitivatioB of the land form the most complete proof of the ability of Ireland 
to become entirely serviceable to this country by affording abundance of 
all kinds of food at moderate prices” It is then shown that the value of 
Irish corn imported into Great Britain during the preceding five years was 
more than one-third of the total inq>ortation. ' ' ' 


28. The price of wlieut for year 1818-1810 was 42/7i per barrel and for the year 1810- 
1820, 34/8| per barrel ; Oats for the same years %rere 16/4 and IS/Tf per hmiel^DuUin 
GazeMe. See note 30, infm, for prices in 1S12 and 1813. 

20, "^Eeport fwni the Select Committee appointed to enquire into the Corn Trade of 
the^ LT.K, and to report their Observations . « , ' ■ ' ' 


80. Tile Report adds : *‘The following comparison of the prices of mm in Ireland, 
coupled with rile value ^ of com exported from’ thence in the last year, amounting to, 
^2^038,180 Mford a striking practical iilustiation of the foregoiiig reasoning : 

' ' . April, 1812 Aprd, 1813 

Bighest price of miieatper barrel of 20 stqne * ‘ 83/- 60/- 

,, , „ ' Barley' . lo ' 44/- 29/- 

' -/ W ' '"S47- 28/- ■ 

vW the 'last 5,y«istte 'th,te^whole imporied'was ^8,934,^59 ; of tlris wm Irfeh 



Events, contemporaneous with, and subsetpient to, the publication of this 
Report were t!ie exaltation of the Plough in Irclatich and investigations by 
private individuals as to the resources of the country«*^^ As regards the former, 
the various Farming Societies promoted the holding of ploughing-niatches^ 
ill many counties, which invariably were attended by aJi classes of Society ; 
splendid banquets usually concluded these events at which the winiiiiig, 
ploughmen w^cre the honoured and toasted guests.^” Wliile tlic Select Coni- 
miitec was sitting, Wakeficldts two well-known volumes appearedf^'^ the 
purpose of this work is spccilicd in the author’s preface-'-to point out tlic 
resources of Ireland and ^^to recommend the manner in which they may be 
employed to the greatest public advantage.” The impetus thus given to 
tillage had far-reaching results, the nature of which are outside tin* province 
of this note. With The spirit of Wakefield’s enquiries must also be associated.! 
Mason\^ SfMistical or Pamehial Survey of Ireland^ the first volume of which 
appeoTcd in I814-. 

Of the increase in tillage during the Napoleonic wars, there is abundant 
evidence of a general naturer^*^ Precise figures are only available, however,' 
in rare instances, and for relatively small units, such as that already itidicated^ 
in regard to one of the parislies of Portnahinch barony. Even here, the period 
comprehended, 1813-1819, includes post-war years. 

It now remains to explain the siuirees of authority for the suli-divisions 
of the barony on which Mason based his "^‘Survey and Census” of 1819, as 
well as for the estimates given of their respective areas. These matters, it is 
regretted, involve a somewhat iengtliy discussion, but apart from their being 
fundamental considerations, it is hoped that incidentally the dhficuities 
confronting statisticians, in the exist i)ig conditions of surveying and cartog- 
raphy will be made apparent. i 


The initial proceedings may wtdl be conceived to have been concerned 
with obtaining lists of the denominations or townlands, in the respective- 


ai. It will be recalled that Napoleon's Contimnial SyskM and England’s Orders in 
Cmmcil both aimed at mutual blockade, leading to tine annihilation of neutral trade and, 
in 1813, to war with America. With fcnule at a standstill in 1810-11, England’s industrial' 
classes faced starvation ; furthermore, the maiuicnanee of the armies in the Peninsula, 

. was ilircatened by the loss of the corn supplies hitherto Imported, The Czar’s secession, 
from the Coniinental System^ in IS'U, relieved the situation. 

S2. For particulars of these ploughing-matches, which became fashionable events in 
country life, sec The Irish Farnmfs Journal for the years indicated. Horses and trained^, 
oxen frequently competed. 

33. An Account of Ireland, Btatistical md Political, by Edward Wakefield, The’ 
excerpt given from the preface may here be expanded : ‘‘Contemplating the present stated 
of Europe, and the wonderful change w%ich has taken place fn the general system of. 
continental politics it becomes the duty of every well-wisher of Great Britain to point out 
'her resources ... To point out the advantages wMch England might derive from Ireland . . « 
Is the principal object of the facts and observations collected in the following sheets . . 

' 84.^ “At' present a person may travel HD or 115 miles and meet little less than ,eorn or 

potato fields. They are seen stretching up to the very top of the mou»tains.“---Newenhanu 
The PofuiaMoh of Ifdmdy 1805, pp, 
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pari.slifs f-oniprisiiig flie barony. Under tiie caption "‘Names of Towiilaiids 
atid other Sub-divisions” Mason provides two lists of places, one in respect 
of the parish of Lea and the other in respect of that of Coolbaiiaghcr. Nowhere, 
hiwever, in his text is the authority specified from wdiieh tlicse were derived. 
A coliiniii is furnished purporting to express the area of each “towiilarid” 
according to the “Dowm Survey,” clearly implying tliat this *dociiiiieiit had 
been consulted. In adjoining columns the areas, so quoted, are compeared or 
contrasted with the ‘"estimated” actcable contents of each place. One other 
source available to Jlason would be the archives of the Grand Jury located 
ill the fouiity Treasurer’s Office. It is, however, first desirable to determine 
the rektionsliip of Mason’s Survey to the Down Survey. The latter may 
briefl^r be considered in two connections (1) as to the general nature of its 
content and (2) the use to which it was applied in local administration. 

The Dowd SiuuDy, made under the direction of Wiliam, later Sir William, 
Petty. A.D. 1655-57. consisted of parish and barony maps accompanied by 
‘"Books of Ilerereiice” including terriers or lists of lands ; the parish maps 
expressed the naiues, admeasurements and boundaries of lands forfeited in 
coiiscqiitiice of the wars begun in BUI. Church lands and Crown lands.®® 
The adirseiisiired areas were returned in two distinct classifications for each 
deiioinliuitioii surveyed, "Trolitablc” and ’‘"Unprofitable,” the “Profit- 
able” being again distinguished into arable, pasture and meadow. Unforfeited 
lands were not admeasured. The Down Survey parish maps of Lea and Cool- 
banaghtF wdiich were extant at the date of Mason’s Survey, are unlortunately 
no longer available. Closely contemporaneous with, and related to, the Down 
Survey arc the series of documents known as the “Books of Survey and 
Distribulion.” 

Compiled subsequent to the Restoration of Charles II from previous surveys, 
mekding the Down Survey, these Books have survived the years, and exist 
for each Irish county. Here the names and areas of all forfeited lands, profit- 
able and improfitable contents being distinguished, are recorded, together 
with the names of unforfeited lands and Church lands. Examination of the 
“Queen's” count)^ volume shows that approximately 8S per cent, of the total 
immber of townlaiids comprising the barony of Portnahinch had been forfeited 
and 17 per cent, unforfeited. Place-names and their boundaries to the extent of 
the former percentage wmuld, therefore, have Been returned on the parish 
maps, should these have been consulted by Mason. With 'the exception of 
two place-names and allowdng for variation in spelling, every denomination 
»t out in the Book of Survey and Distribution can easily be identified in 
Mason’s lists. Further, the acreable contents of the“Profitable” land, in each 
denomination, agrees with the Down Survey figures quoted by Masqn. 
So much for agreement. ^ ■ ' ' 
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' As alrcady stated, imforfcited lands were not admeasured ; some seven 
of the fifty-three ^^Townlands” given in Mason’s lists fall within this descrip- 
tion, and for these he purports to quote the Down Survey admeasured areas* 
Closer exaraiimtioii disclosed that the Down Survey areas given by Mason 
in respect of the forfeited lands excluded the ^Wprotitable” acreabie contents 
ill each of such denominations. Clearly, therefore, it was not from the original 
Down Survey documents that the particulars quoted in ibis connection 
were procured. 

The Down Survey, however, fulfilled another purpose besides that of 
effecting land-satisfactions, and of forming the basis of title of a new landed 
settlement; it hud been widely availed of for the purpose of local fiscal 
administration. 

Prior to the provision of the Ordnance Survey and Valuation of Ireland, 
1 834-1 8i>4, county assessments, it may be recalled, were made without refer- 
ence to any system of uniformity. In some parts of the country, the assess- 
ment was made by the civil division of ploughlands varying in size and value 
but rated at an equal sum ; or again by “townlands” whose assumed areas 
bore no defined proportion to their actual' contents. A Select Committee 
reported in 1815, after a minute investigation, ‘That some mode should be 
taken to render Grand Jury assessments more equal by correcting the defects 
arising from apportioning the county rate according to old surveys* calculated 
on the incusure of land formerly deemed profitable . . 

Examination of a number of abstracts of County Books, or ‘‘Keys” of 
the County, as the rate books were then called, showed that tliese “old 
Surveys” were Strafford’s Survey of 1637 and the Down Survey of 1657. 
From these sources the original rate books were compiled contimiing unaltered, 
from 'Century to century, without reference to improvements which had 
materialised. 

Happily, an abstract of the “Key” of the “Queen’s” , County and of the 
barony of Portnahinch is available.®® This specifies the “Townlands” of the 
barony, without parochial allocation, and their respective acreabie contents 
chargeable with taxes. It does not specify from what source these particulars 
were obtained, but the great bulk of the acreages correspond exactly with 
those of the “profitable” lands of the barony as returned by the Down Survey. 
Similar agreement exists in regard to the names of the “Townlands.” It may' 
be said at once that the lists appearing in Mason’s “Survey and Census” 
represent in almost every detail a copy of this rate book. The areas of the 
“unforfeited” lands, appearing in the same document were derived* ^ appar^ 
ently, from a source other than that of the Down Survey. 


36. ^Eoprlnted In Mepori on ike Survey and Valuation of Ireland^ 1S24. 

37. ' These abstracts are printed in'the course of the foregoing Eeport. 

mu, 
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Tlioiigii tills explains the origin of the sub-divisions of the barony, adopted 
by .Mason, some further observations are called for on this subjects 

As ’ivil! be seen from tlie Appendix to this note the ‘^Towiilands” of the 
barony are returned within tw’o parishes — Lea and Coolbaiiaglier* This 
corresponds with the parochial division of the barony as expressed by the 
Down Survey. The barony, however, also contained the parish of Ardea, 
which, according to Mason, had been united to Coolbanaglier ‘^for nearly 
two eeiituriesf' the two forming “as to all civil purposes” a single parish. 
Under this arrangement the sub-division of the parish of Lea numbered 
tw^eiity-six "‘■tow-nlands”: the union of Coolbanagher, twenty-seven— in all, 
fifty-three. 

There are nowr, liow^ever, some sixty-nine toTOlaiids in the barony ; again, 
names appearing in Mason's list are not to be found on the Ordnance Survey 
0-iiicii maps. An explanation of these matters is, therefore, called for. In 
seventeeiitli-eeritury documents, the place-names of properties are usually 
ibiiiid recorded under the description of “Denomination of land”; these 
prcjprrties are frequently equaled with existing civil divisions, notably 
ploiighlaiids. The ivord “Denomination” also was used in oflieiui and judicial 
proceedings, affecting lands forfeited in Ireland, to express the tract, or paired 
of land, comprised within any one surround delineated on the Down Survey 
maps. Such siirrdimds purported to coincide with the bouTidaries of forfeited 
properties ; on the superimposition of such surrounds on the modern six-inch 
Ordnance Survey Maps they are frequently found to correspond with the. 
boundaries of towaikiMls as defined by the latter* On the other hand, the 
surround of a single denomination, when so superimposed, has beeii likewise 
frequently found to include two or more modern townlands or parts of adjoin- 
ing townlands. This latter may be illustrated by reference to two “Town- 
lands” appearing in Mason’s “Survey and Census”— “Graigueinniskerry” 
and “Eathronshiii,” both in the parish of Lea* The Down Survey “surround” 
of the latter when superimposed, as indicated, includes the greater part of 
the modern towiiJaiid of Ratiironshin, nearly the whole of the townland 
of Coolroe and part of an adjoining townland called Bellegrove. The “sur- 
round” of “Gragueliiniskerry” — a name w^hich h# dis^peared, includes the 
two modern towiilands of Kilbraeken, Beilin and part of the townland of 
Fisherstowiu Incidentally, tins explains the disparity betw^-een the names 
and the jtumber of “Townlands” as given by Mason and those returned by 
later Censuses^ as defined by the Ordnance Survey ; place-names no longer 
existing or forgotten, likewise come to light in this process of identification*^^' 

The sub-divisions of PortnaMnch, given by Mason while representing the' 
entire baiony may be said, therefore, to correspond with denominations of 
land) tjonnoting property ^ divisions rather than with townlands as noW' 

' ; , . m See the of Qsiit Eent OUce six-inch O.S. 'inapg now In the Fvtoe 
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imderstood. It is significant in tins conncctioiij that for each and eTcry 
‘“’TowiiIarMl” appearing in the ‘'Survey and Census/' the name of the prop-* 
rietor in foe is provided in the adjoining eolumnj as is likewise detailed particu- 
lars of the actual rent paid per acre. 


So much for the origin and significance of the sub-divisions. The determina- 
tion of how Mason arrived at their acrcable eoiitciitSj expressed in Irish 
measure^ is the final consideration. When these are totalled, they amount to 
19,142 acres, the figure given by Mason as the total area of the barony. 
The equivalent of this in statute measure is 31,006 acres representing a 
deficiency of 4,829 acres when compared with that of the Ordnance Survey 
area of the barony. Equation on a parochial basis showed iliat the deficiency 
was not confined to either divisions. With the barony and parish came to an 
end the resources of equation so far as statute acreages were concerned. 
Six years subsequent to Mason’s Survey, howevc^r, the Tithe Ap])lotment 
proceedings, for the Portnahineh parishes, provided a certified record of their 
acreable, titheable, contents. Here the same sub-divisions prevailed so that 
it was possible to check “Townland” by ‘‘Townland” the areas in Mason's 
Survey. While, in a few instances, the acrcable contents were close, collation 
showed that the deficiency was spread over the great majority of the 
‘‘Townlands/’ 

The papers relative to the “Survey anti Census/' if now available, would 
very likely disclose the procedure followed iu the process of “estimation.” 
In their absence, conclusions can only be drawn from the appearance in the 
text of certain particulars. While the local Rate Book would contain the 
names of proprietors, the details given of “actual” rents, paid per acre, 
on each distinct property-— there were some seventeen estates concerned, 
would have to be obtained elsewhere. Such details presuppose the existence 
of leases, particulars of which would be most readily forthcoming from the 
rentals of the various proprietors. The aereable contents of lands under 
tillage and pasture should, it is thought, be fairly well known, particularly 
the former. Tillage crops were the subject of tithes of which Mason also 
furnishes particulars, per acre, derived, no doubt, from the respective Minis- 
ters’ Valuation Books. 


If the assumption be correct — there is no evidence to suggest that a 
circumferentor or a theodolite was employed, that the “estimated” areas 
were obtained 'from estate records, then the conclusion is inevitable 
that each “Townland” contained a greater area- than that which appeared 
,on the face of whatever documents were examined. The genesis of this under- 
estimation was the' Down Survey. It is now 'a w^ell-established fact that the 
areas of “Townlands,” or denominations, which the' Down Survey expressed, 
'and which governed the distribution of estates, were less by at least “one- 
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sixih'” than llie actual eoritents.^'-^ When, indeed, to Mason’s tola! o,crea!)le 
eoii tents, this Irac^tion thereof be added, equation with the Ordnance Survey 
area of the barony is obtained less, approximately, a few hundred acres. 
By the addition, therefore, of one-sixth to the total areas returned in respect 
of the mrioiis "Towiiknds,” the true position may approximately be 
deteriiiined. 

In the existing couciitions of surveying and cartography, perfection could 
not be expected ; designed as a model— representing substantially existing 
facts, Mason’s conipilalioti is to be viewed in this category leather than that as 
already suggested of a certified return. Until the Ordnance Survey had 
completed its work of mapping and defining the divisions, and sub-divisions 
of the country, the returns suggested by him were incapable of collection. 
In one particular connection, IMason was vrell in advance of many later 
Censuses in so far as he aimed at the return of the areas in pasture on cacli 
siib-clivision.^^ His work well illustrates the spirit of enquiry that characterised 
the early decades of the nineteenth century when, for one reason or another, 
an intimate knowledge of the resources of this country was desired. 


In the years 1825-1827, in conjunction with other areas of the country, 
the barony of Portnahiiich was again surveyed, on this occasion^ for the 
purpose of the assessment of Tithe Composition. The documents which were 
the outcome, and expression, of these proceedings recorded certain detailed 
facts as to landholding conditions then prevailing in Ireland. These included 
the names and numbers of the landlioiders on each townland, the areas of 
their farms in Irish measure, and the valuation and qualities of the land-— 
the latter numerically expressed, on which the Tithe composition was appor- 
tioned. From these particulars, authenticated by commissioners representa- 
tive of the various interests concerned, certain summarised statistics appeared 
capable of compilation in respect of the number, and of the areas of farms in 
size-groups. Though now a matter of historic interest, it may be recalled tliat 
the absence of the latter feature — areas in size-groups, from the Census 
returns contemporaneous with the publication of the volume, Ireland^ 
Inimtrial and Agricultural, 1901, was the subject of comment by the 
Editor, the late Dr. Coyne : ^^No statistics unfortunately of the relative 


* 40. See paper read before R J.A. by W. H. Ilardinge mauttsorlpt mapped and 
other townland surveys in Ireland of a public eliaraeter embraemg tlie Gross, Civil and 
llown Surveys from I €40-1 688.” Trans. E.I.A. vol, XXIV. At page 281 Hardinge states 
"q have shown that the actual were more thaii the expressed contents of the townlancis. 
m the Down Survey Maps by about one-sixth part * . In a former’ paper {p.22) In the 
same series, he estimated the deficiency at, one-fifth. When the parishes of FortneMnch 
harony are taken separately the deficiency in Lea is nearly one-fiftli and that in Coolban- 
agher one-eighth. See, also, paper In Irish Hisiotical Skidim, already quoted. 

,, 41- "While the areas under crops and the numbers of live stock' on each fcrrii ate 

, ; available for each county for each' year from' 1,854 to i 6T4 the area under pasture is 
, , ^ateiy not 'avafkble by emniies although published for Ireland m a whole/'* ' 

' 1847-iWIS,^piapl|ed by Dept, of Industry and Commerce* ' " " ' 
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portions of the area of cultivated land comprised in each of the size-groii]>s 
of holdings are available in Irelanci I’hiw projiortion would have to be taken 
into consideration before the full significance of the distribiitioii of farms in 
this country could be appreciated.” Dr. Coyne then furnished a Table taken 
from the French SfMistigue Agricole, 1897, which brought out ‘‘the importance 
of this point.” Areas of farms in size-groups, however, had been furnished 
by the Census Commissioners of 1881, on a county basis, and in conjunction 
with ilic population figures within each such size-group. These returns were 
then collected in pursuance of a suggestion made to Goveromciit by the 
, Statistical and Social Inquiry Society of Ireland. Again, In 1908, similar 
particulars were called for by the Commission of Eri<|uiry Into the Congested 
'Districts. In later years, areas of holdings in size-groups formed a valuable 
feature of the annual StatisLkal Abstract issued by the Department of 
Industry and Commerce. The determination in this connection, of tiie position 
existing a quarter of a century before the Famine of ’47, so far as tlic Tithe 
Applotment records permit, wx>uld appear, therefore, to be w^ell warranted, 
the information to be derived constituting an important item of the economic 
history of the country. On representation of the facts to the Director of the 
Statistics Branch of the Department of Industry and Commerce, who exam- 
ined a specimen volume of the Tithe Applotment Books, he kindly agreed, in 
this particular instance of the barony of Portnahinch, to have compiled the 
statistics suggested, on the lodgment of the necessary documents. To this 
courtesy is due, therefore, the three Tables, accompanying this note, specifying 
the following particulars : '(1) the actual number of lioldings and total acre- 
ages, in statute measure, on each specified size of holding in 1825, (2) the 
number of Iioldings and total acreage in the same groups for the years 1825, 
1880 and 1031 and (3) the percentage distribution in each such classification. 

In the issue of the Journal for 1041, the history of the Tithe Composition ■ 
Applotments, initiated by legislation enacted in 1823, was outlined, with 
particular reference to the agricultural returns of six Tipperary parishes. 
On the present occasion it is only necessary, therefore, to refer, summarily 
to matters bearing on the history and authenticity of the text from which 
the foregoing statistics were compiled. 

Prior to 1823, the iihpositiou' of tithes was confined mainly to tillage land ; 
they had been paid theretofore, according to the different Customs, and rates, 
prevailing over the parishes of the country. The main objects of ilie Act 
of 1823, under which pasture land was no longer exempt, were to effect a 
more equitable distribution of the charge, and to render the income therefrom 
more certain in am'ount and easier of collection. For these purposes, provision 
was made by the Act for the election and appointment of two commissioner^ 
representative, in each parish, of the diocesan authority and of the . 

It was the duty of thqse commissioners to fix the income of the 
' in either of two* ways ’by valuation^ based on average 
corn prides^ over _ the respective septennial years# 
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(2) by agreemc:Tit between the incumbent and the vestry, the latter being 
lepxeseiitatii’^e on a rateable basis of the occupiers of the parish, Roads^ 
canals, waste lands, bog and thickly planted woods were exempted. The 
commissioners irere empowered to cause a survey and admeasurement of 
lands, where necessary, to be made, to form an estimate* of the value of the 
'lands, and to apportion equally and in proportion to the true annual value, 
the income -whicii had been fixed on the landholders of each parish. Wbetlicr 
the procedure was by agreement or valuation, the commissioners in their 
'relath^e certificates were to specify the average price of wheat or oats (which- 
ever w^as the principal corn grown in the district), calculated from the returns 
in the Dublin Gazette, ovei: either of the septennial periods already mentioned. 
'Finally the details of the assessments were to '’be entered in a book, signed 
and certified by both commissioners. Hence, the origin of the Tithe Applot- 
ment Books, declared valid by Act of Parliament, 1 and 2 Vic. c. 109, and now 
deposited in the Public Records Office, The Pour Courts, Dublin. 

For each of the three parishes, comprising the barony of Portnaliinch, 
there is a distinct Applotment book to each of which is attached a certificate 
ill the terms above indicated, signed by the respective commissioners. These 
may briefly be noticed in their order of date. The certificate of the applotment 
of the parish of Lea is dated 19th January, 1825, and is signed by Robert 
Moore and George Adair; wheat is declared to have been the principal corn 
grown in the parish, the average price of which for the seven years preceding 
the 1st November, 1821, is stated to have been £l 18s. 8|d. per barrel ; 
the commissioners further certified that they had ^Viewed every farm and 
plot of ground and set forth the quality of land contained in each as compared 
with the reniamder of the parish and the amount of acres, roods, and perches 
taken in nearly all cases from actual survey, either in the possession of the 
landlord or occupying tenant.’’ These in Irish measure represented 11,083 
acres, 2 roods and 14 perches. The equivalent in statute measure will be 
found in Table I of the Summary Statistics presently to be given. The amount 
of income fixed was £900 Irish currency, or £880 15s. 4|d. British. 

The certificate for the parish of Ardea is dated 30th December, 1825, and 
is signed by John Tibeaudo of Portnabinch and Robert Welch of Maryboro’, 
the commissioners for the parish. Wheat is declared to have been the principal 
corn grown in the muniy, the average price being the same as in the' parish of 
Lea. Area, 4,434 acres and 36 perches, Irish measure. ’The income was fixed 
at £281 Irish or £259 7s. 6d, British currency* 


The certificate for the remaming parish of Coolbanagher is dated 22iid 
April, 1826“— the Applotment Book bears the date 29th January, 1827, and 
. ' 'AMs was also signed hj Mr. Tibeaudo and Mr. Welch. It is stated that the ' 
'‘fitfe in this pafeh had formerly been valued at a lower rate than in surround-' '' 
tithe, of 'potatoes, having been demandfed.pone eleventh 
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aocordkgiy was added to the iacome fixed at £275 Irish or £253 16s. lid. 
British. Area^ 5,337 acres, 3 roods, 25 perches Irish measure. 


The Applotmeut Books, to which the foregoing certificates were attached, 
constituted the text from which the Statistics compiled by the Statistics 
'Branch were compiled. 


To obtain particulars of the areas of farms in size-groups, special formSs, 
-containing the Irish measures, were prepared ; these corres})onded with the 
size-group classifications in statute measure — ^imder 1 acre, 1 to 5 acres, and 
so OB, in an ascending scale to the group ‘kver 200 acres.’’ On conversion 
into statute meastire, the total area amounted to 33,665 acres, the difference 
between this, and the Ordnance Survey area of the barony being accoiiiited 
for by the exclusion of bog, waste, thickly planted woods, and areas under 
roads and water.^^ 


The Tithe Applotment proceedings as will have been observed, were 
spread over the years 1825, 1826 and 1827. Two parishes fall within the first 
year, and one within the last two. It will be allowed that the proximity in 
dates is sufficiently close for the expression, as at the year 1825, of landholding 
conditions in the barony. ^ 

Table I of the Summary Statistics may now be given, the remaining Tables, 
showing the position in 1880 and 1931, being postponed until the final stages 
of this note. 


42. The area of bog and woods, at tbe date of the Grand Jury map, 1805, Is shown 
thereon to have been the equivalent of 2,400 statute acres. Mason’s estimate in 1819 givea 
an equivalent area of 2,390 statute acres for bog alone. The Ordnance Survey documents 
show the area in 1885 to have been approximately 1,900 acres. I am indebted to Major 
Molan of that Department for this last item. 


u 



Baeok^^ oe PoETHA-HiNcn,. Cd Laoightd, 18S5. 

TABLK 1 

Number of kMings and toial acreage on eatdi .specified s;ke of holding in the pear imB, from partimlars in Tithe 

Appiotmeni Books, Actual figures. 




Ill tlie Ibrcgoiiit^ Table, tlie-Tiumbcr of hokliTigs in the groups under 80 
acres, represerii 00 per eeat. of the total number of holdings in the barony, 
the correspoiidiiig acreage i!i these groups representing 4-t.G per- cent, of the 
total area. The number of iioldings, in the groups above 50 acres, represent 
5/2 per cent* of the total number, the corresponding acreage being 42.2 per 
cent* of the total area, tii the greiup ‘‘80-50''’ acres, 4.7 per cent, represent the 
iiiiiiiber of holdings, and 12.7 per cent, the corresponding acreage. 


From particulars, ina.ny of a retrospective nature, f'uriiished to the Poor 
Enquiry t'ommissioii of 1885, some facts may be. learned as to the nature 
and staici of agriculture, in the barony of Porlnahimih, over a period closely 
eoiilem|xu’m icons with that of the Tithe Applotmerst proceediugs. These may* 
here, biieily be suaimarised. 


Though the area in grazing land had decreased in the preceding five yea.rs, 
that is, from 1880 to 1885, i.he alteration was not “very perceptibkf ’ over the 
period 1825-1885. The ligiires furnished as representing the division of land 
in the barony, as of the latter year, show that exclusive of bog and waste, 
woodland and cornoion, 87 per cent, was under tillage aald 88 per eeiil. in 
pasture;^*'^ Small holdings were almost all under tillage “while farms of 20 
Irish acres were onc-third tillage” and those of 50 to 100 Irish acres one- 
foiirilx tillage. “The average size of the tillage farms is about 20 acres.” 
“About 50 acres of tillage land is the largest quantity held by one famita%” 


As to the mode of agricuitnre, tht\ course of crops adopted on the larger 
farms was lirsi year potatoes, second wheat or barley, third oats ; land was 
then laid down to grass, by some farmers, from two to five years* On the 
smaller farms the rotation usually adopted was first year potatoes, second 
wheat, barley or oats. The corn crops were generally weeded in June, the work 
costing IroiTi two to three shillings per acre. The seed-wheat was pickled and 
limed to preserve it from disea^. About 18 stones, on an average, were sown 
per acre (Irish) but more, w^as used on ^ poor soils,, or if late, and less on rich 
soils, if early. 

The markets in the district included Mountmcllick and Fortarlington, and 
a little farther afield, Monasterevan, Maryboro’ and Stradbally ; at Mount- 
mellick much wheat was eoiwerted into flour for the English market. 

Experience in the barony had shown that oh a farm of 100 Irish acres, 
consisting of 75 acres of grass and 25 acres of tillage, about four constant 


43* ‘^This barony contains 22,507 acres Irish Plantation Meastire of which lOO acres 
are public common, 650 woodland, 1 3,294 acres arable, 6,642 acres pasture, 1 ,661 acres 
bog atid 220 waste.”— -'Appendix F. Poor Enquiry liep. IS36* 
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labouring men, and one boy, and three horses were kept. The amount of 
la’boiif by occasional labourerSj including harvesting and all other operations^ 
<;*ai!iGimteci to about as much more in the course of the year/' 

Amongst the small farmers, the artificial grasses were not grown ; some 
clover, however, a few vetches, rye-grass and trefoil were cultivated by the 
larger fanners ; to a small extent turnips and mangel-wurzel were also grown. 

The increase within recent years — ^prior to 1835, of the cultivation of the 
potato-'Tumpers,” was attributed to numerous causes (1) the introduction 
and extension of the drill system, (2) stall feeding of cattle, (3) the use of 
bog stuff (peat) for manure and (4) '‘the increase of the population, and of 
poverty among the working-classes, which had caused a diminution in the 
u,se of meal and other food and which had thrown them more and tnore 
for subsistence upon potatoes alone,” 

There were then no dairy farms in the barony, each farmer only dairying 
a few cows, or the milk left by the calves which had been reared. The grazing 
land was considered to be of second quality. Increased intercourse with Eng- 
land, in consequence of the introduction of steam navigation, and to improved 
methods of agriculture had Ied» however, to more cattle being fattened for 
export. The largest grazing farm — there were few, in 1835, in the barony, 
consisted of 200 Irish acres. 

The proprietors consisted of resident landlords, non-resident and absentee 
landlords. Middlemen holding under very long leases at nominal, or low, rents 
were considered in the light of proprietors. As many as three and sometimes 
four middlemen frequently interposed between the head landlord and the 
occupier. A considerable area of the barony was held' direct from the prop- 
rietors in fee, ‘Without the intervention of middlemen. As a class, the latter 
were stated to have been almost extinct in the barony, ten years subsequent 
to the date of the Tithe Applotments. To middlemen were attributed, 
in a large measure, the practice of sub-dividing the land amongst small 
occupiers who were generally ejected at the end of -the middleman’s lease* 
Leases were then usually granted for one life or 21 years. 

Between 1825 and 1835 rents ^ad decreased considerably, "fuE 20 per cent, 
on an average.” This reduction, it was claimed, fell short of that which had 
taken plae^ in England during the same period, the explanation being that 
in conseqitenee of no other mpans of employment, or subsistence, there was 
& greater competition for land in Ireland.^^ 



44. The fanners of 'llie barony depended on their com for the payment not only of the 
rent but -of al thek expea^. ‘The ordinary 'farmer makes no calculation at a!! as to the 
popoftions of the produce to be assigned to the, several expenses ,of labour, utensEs, 
wiicliiigs, and the maintenance of his family, -.except that immediately after harvest he 
\ triads upon 'his mm for the payment of .tire half-year’s rept and frequently of that of 
‘ thf whole year and of the chief of his other outgoings and expeases*” 



What was I'cpreseriteti to tfie Poor Eiw|uiry Conimissioners as to the decrease 
in grazing farms, and the inferred increase of tillage,, in the barony, during the 
period l8i]0-35 is confirmed by another source. Contemporaneous with the 
.Tithe x^pplotrnent Books for Ireland, as a whole, are the retnms of the sale of 
wheat, oats and barley in the market-towns of the country during each of 
the ten years 1820-1835, These were collected in 1830 by fclie police authorities 
in piirstiai'ice of an order of a Select Committee of the House of Commons 
then inquiring into the cause of agricnltnral disl^ess in England ; they were 
published as an Appendix to the Third Report of this Committee.^"* At this 
time, corn was "'poured”— to use the Iangna.ge of Sir Robert Peel, into England 
from Ireland, a peak year being 1833 when 244,201 quarters of wheat*^^ 
107,519 quarters of barley, and 1,762,519 quarters of oats were exported 
from the latter to the former country. 


The returns of the corn sold, over the years specified, in each of the 
‘"Queents” county market-towns, is signed by the sub-inspector of Police 
at Maryboro’ and dated from that town, March 31st, 1836. It bears the 
following certificate : "‘This Return is made from those fimiisbed by the 
Chief Constables of the County who procured theirs from the best soitrees 
of Jiiformalion they could ob’tain on the subject/’ 


While the “best sources of information” are not specified, the certificates 
given in respect of other counties indicate that the information obtained 
was derived from the records of weigh-masters, millers, brewers, distillers 
and corn-dealers. The fact, however, that quantities of grain could have been 
disposed of without being brought to market, or of which no account had been 
preserved, was a qualification, characterising. many certificates, as to the 
relative figures representing complete returns of the grain sold within the 
different regions. Though the “Queen’s” county certificate is given without 
reservation, the returns which accompany it, here printed as Appendix B 
(p. 286) should be read as representing only the fullest particulars that 
could foe obtained. While reflecting the extent of tillage, and the growth of 
com crops within the “Queen’s” county, the products of other adjoining 
areas are to be presumed as included in the returns. Though the sales at 
Portarlington are suggestive of an average basis, those at Mountmellick 
strikingly Illustrate the growth of that market. This latter may |)artly be 
explained as indeed the return suggests, by the opening of a distillery in 
1830, and by the extension to that town, in 1831, of the Grant Canal 


45. Third Report from Select Copamittee appointed to enquire into the* State of 
Agriculture. 1836. 

46. Approximately, 1,555,742 barrels. 
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The expaiisiOii ia tillage, duriug the five years 18oi"35 as coiiLrasted with 
the qiiinqiieiaiiul pt-ried 1826-18^0, is most dearly seen irom the total sales 
in ail iowiis lor each of the ten years. This is exhibited in the following Table, 
the market towns coiiceriiecl being Maryborough, Mountrath, Ilathdowiiy, 
Abheyleix, Carlow Graigue, Stradbally, Portarlington and Moiiiitmeiliek. 


Year 

Wheat, 

Barrels 

Outs, 

BuitcIs 

Barley, 

Barrels 

Year 

Wheat, 

Barrels 

Oats, 

Barrels 

Barley, 

Barrels 

1820 


— 

i 8, < 33 

16,580 

1831 

03,616 

30,303 

23,130 

182T 

54,932 

19,830 

17,860 

1S32 

: 9,373 

36,014 

29,202 

ny28 

1 i 

1 55,920 

1 

! 22,020 

17,105 

1S.33 

82,751 

43,030 

33,195 

1829 

; 54,337 

1 23,217 : 

13,831 

: 1S34 ' 

t' ! 

93,891 

46,989 

28,879 

1800 

j 58,258 

1 

1 25,009 1 

29,008 : 

j 1833 

( ' 

99,313 

j 

1 

38,893 

4'|.,994 


The He turns as to Sales ^vere aceompajjicd by a Return of Average Prices 
over t!ie years 1838, 1834 and 1885 : this is also given in Appendix B. 

Thus, iiiferentiaily, would appear to be well-established the figures,* Jur* 
nislied to the Poor Enquiry Commission of 1835, indicating that 07 per ceiii» 
of the barony of Portiiahinch was then under tillage. 
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Fiimlly^ Tables 2 and 3 of the coiaparative statistics, as regards holcliags 
and areas in siK»groiips within the barony, as at the years 1825 , 1880 and 
1931, prepared by the Sialisim Brmich of the Departiueiiit of Industry and 
Commerce may be given : 




Barony of Portnahincii, Co. Laoiguts 
TABLE 8 
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From Tabic 2 it will be observed that between 1825 and 1931^ the total 
inirnber of holdings in the barony had decreased by 1^451 or SIM per cent* 
The percentage mimber of holdings (Table 3) under 5_acres in extent declined 
between ,1825 and 1981 from 49 to 30, As regards total acreage^ it will be seen 
that the acreage under holdings of 50 acres or more increased from 42 per 
cent. 'in 1825 to 69 per cent, in 1931, while there was a corresponding decrease 
in the acreage of holdings under 30 acres, the proportion borne by the class 
**30-50'' acres remaining substantially the same. 

Changes shown, since 1880, include a decrease in the number of holdings 
from 1281 to 902 or 29.5 per cent, of which a large part was borne by the 
class **UBder 1 Acre.” During the same period 1880-1931, tike acreage of 
holdings, under 30 acres in extent, declined from 26 per cent, of the total 
acreage to IT per cent., with a corresponding increase in the classes **50-200” 
acres.” 

The foregoing figures, particularly those for 1825, will be read in the 
knowledge of the outstanding economic and financial changes then, and in 
proximate years, affecting the entire country The establishment of Free 
Trade between England and li'eland came in 1824, the same year witnessing 
the assimiliation of the currency; the disestablishment of the forty shillings 
freeholder was soon to follow ; these events taken in conjunction with the 
development of steam navigation, and the opening of the railways, all indicated 
stages, from 1800, of a new era in Irish life which was to reach a tragic climax 
in the year 1847. 


47. The population of the barony increased fmm 12,374 In ISI9 to' 15,365 In 1841 ^ 
by 1881 it had falen to 8,648 ; in 1891 it was 7,521. After this last specified year, the 
population figures ean only be given in respect of the rural areas of the barony, representei 
by the District Electoral Divisions in which they fall For these the populations in 1901 
were 5,896 and in 1986, 5,444. The pdpuiation of that part of Mouptmelliek town, which 
was formerly within the barony, cannot be ascertained for these years. Fortarlngtott 
town, within Laoighis county^ had a population of 1,295 In 1936. 
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APPENDICES 

With Exj-slanatory Notes 


APPENDIX A.—Abstract from Survey and Census 

of 1819, preceded by original 
Title-Page. 

APPENDIX B.— Returns of Sales of Grain in 

Laoighis County, 1826-1835, with 
particulars of average price. 
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APPENDIX A 

(Tiile'^page of Portnehinch Surveij) 


SURVEY, VALUATION, AND CENSUS OF 
THE BARONY OF PORTNEHINCH, . 


COMPILED IN THE YEAR 1819, 


By 


WM. SHx\W MASON, Esq., M. R. I. A. 

and rkckivee of piest feuits, and secretary to the 

BOARD PUBLIC RECORDS ; ALSO AUTHOR OF THE STATISTICAL 
ACCOUNT OF IRBiLAND, AND NOW SUPERINTENDING TBii. 
PBOCBIEDINGS tTNDKE THBH 3»OPULATION ACT* 


is olmoDSj that ho mdivMiial can rationally nndcriake to improve liis landed 
property* without knowing its extent, the soil of which it consists, the niimber of farmers by 
whom it is ocewpied, the state of the* buildings erected on it, the crops which it is capable 
of prodwiing, the best means of cultivating it, &c. In the same manner, no Government 
can improve a cfmnt.ry, m ameliorate the condition of its inhabitants, without entering into 
minute enquiries of a similar nature, for the purpose of at least removing all obsiades to 
iinpToveniont.”— /S'/f John Sindoir^s General Report of Scotland* 


DUBLIN: 


1821. 
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A PPENDIX A— (coiitinu ed) 

ABSTRACT OF SURVEY AND CENSUS OF 1819 


Survey and Valuation of the Barony of PortnehinclL 


Quantity of Land by Estimation Valu^ of Land 


ACTUAL RANT PER 
ACEE, 


O -Q « 
SCI 


« S *3 S 

-SS 


Pjirisli of Lea 


Lea ! 

Conti oversy Land > 
Garry vacum ...| 

Lough I 

, Do*)!agh 

Kdbridtf 

Balkbrittos ..J 

I Ballintosher 
; Coal tenderly 
; Kilu-iullrn ' 
B?i!lycarrol 
' Derrynaiurcheoa 
: BAilyteagucdufl ... 

I Ciononae 

; Kathronsliin 
Bali',"febuyic 
Brackbue 
Tierboghcr 

GragueHinisIwrrv X 
Upper KtUxnacourt !/ 
Bailyniorns 

Ratfile'^s i 

Bally adden ...| 

Graigueviiie 
Low. Kiilinacourt 
Loughmanslantl ... 


, (AcresiAcresj 
! ft an? ! 


jAcres Acife . 


TotXl in Lea 


(50 


« 


1 

s. (L 

ss. d. 

d. 

50 0 

28 0 

20 0 

40 0 

— 


40 0 

30 0 

20 0 

45 0 

40 0 

20 0 

22 0 

„ 


554 11 

12 0 

12 0 

40 0 

8 0 

8 0 

4(^ (1 

84 1i 

34 U 

136 6 

9 0 

55 0 

44 0 

8 0 

8 0 


05 

240 

— ; 

264 1 

1 



3 

' 101 

— 

122 

— 

no 

0 

56 j 


100 



37 

01 

— 

102 

— 

— 

103 

141 

— 

166 

— , 



400 

60 

261 




65 

200 

— 

16 

— . 

56 

8 

76 

18 

54 



42 

91 


Gi 




18 

60 


95 

1 

20 

30 

no 

20 

136 




IS 

61 

1 

IS 

1 

— 

1081 

4091 

101 

3913 


222 


34 

id 

0 

3 

0 

8 

04 

id 

34 

li 

84 

H 

3U 

o' j 

2') 

0 

20 

0 

34 

n 

84 

d 

84 

n 

40 

0 1 

tn 

H 

84 

n. 

23 

0 

23 

0 

28 

0 

60 

u 

45 

(S 

45 

0 

45 

6 

45 

6 

22 

9 

40 

(J 

40 

0 

4{J 

0 

40 

0 

84 

0 

14 

0 

4U 

0 

40 

0 

40 

0 

82 

0 

12 

0 

J2 

0 

25 

0 

25 

0 

25 

0 

12 

0 

12 

0 

12 

0 

25 

0 

22 

9 

22 

9 

45 

6 

45 

6 

45 

6 
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Afi»endix a — ( continued) 

EXPLANATORY NOTE 

Tbe foregoing ucreages are in Irish measure.* 

In amplification of what has already been stated with regard to the source of origin 
of the foregoing stib*divisions of the barony of Fortnahinch, the first six “Towcsiaods” 
of the parish of Lea Ml within the elassirication of “unforfdied. lands’’ and coftseqiiently 
were not admeasured for the purpose of the Down Survey. In the Book of Survey and Dis- 
tribution for Queen's County, the denomination of iniseolly (modern Inchacooly) is linked 
with that of Lea, the first ‘‘Townland” in the above list. In the scries of Down Survey 
barony maps, 'Hibernia Hegniim,’ it is observed that the barony boundary of Fortneliineli 
there given does not include Inchacooly ; the Ordnance Survey six-inch map (sheet 5) 
shows, however, this to wnland to be south of and within “the old course of the river Barrow.” 

“Controversy Land,” the second item on the list, is now known as “Ullard, or Con- 
troversy Land.” The denomination ' of Ballybriitas includes the to^vnlands, probably 
sub-denominatlonSf of Ballyshaneduff or The Berries, Tuilaghan and Kathmiles, 

“Graigueinniskerry,” as already stated, is now represented b/ the townlands of BeIMn, 
Kilbrackan and part of the modern townland of Fisherstown, “Ballyfeboyle,” a name 
which has likewise disappeared, is now represented by Bellcgrove. The denomination of 
“BaHintogher” inehides the townlands of Bolnagree, Killaglish, and Killinure. Courfcwood 
is the modem appellation for “KiUinacourt” Upper and Lower. 

According to Mason, the parishes of Coolbanaghcr (also called BailycoIIon) and Ardca 
had been ,unit6>d at the date of his survey, for “nearly two centuries.” 

The denominations comprising the latter parish arc specihed in the Tithe Apj>!otmeiifc 
Book of 1825, and are here given in the form there rendered. Aekregare, Ballycioilcnbeg, 
Brittas, Clonterry, Derrygulle, Berrycloney, Derrydavy and Cloncosney, Kilinenum, 
liilenecast, Killeen, Laughragh and Ballinrudery, (this last Knighistown in Mason’s list), 
Strahard, TenrekIJi, Bangins and Forinahinch. With slight differences in spelling, ail 
place-names will be found in Mason’s list. 

The denomination of “Tmekiil” included the townland of Bailycrossal, and that of 
“Berryguile,” the townland of Sronagh. 

In the foregoing group representing the parish of Ardea, the following lands were not 
admeasured on the Down Survey maps — Killeen or Kilieenlynagh, Brittas and Kilmenum 
(Kilmainham). Included in the “unforfeited surround” arc' the townlands of Ballintaggart 
-and Debicot. 

The remaining lands form the parish of Coolbanagher. Here, also, certain denominations 
Ml within the category of “unforfeited lands” -and, therefore, were not admeasured for 
Down Survey purposes. They are Blorett, Ballimullrooncy and KilmociJIogc. It will be 
^observed that Mason’s text gives Cappakeel as a variant of BallimuMrooney ; this is also the 
name which appears on the Ordnance Survey map. The last three places indicated on 
Mason’s list — “Coolnevarnogue, Vaughans and McDonells” are represented by the modern 
townlands of “Cooiaavamoge and Coolaghy.” — ^H.C.S. 

*When toatlled the areas specified in the foregoing Abstract express the acreable 
contents of the barony hs representing 19,142 acres made tip thus : — 

Parish of Lea ... ... ... .... 9,937 acres 

„ „ Coolbanagher ... ... ... 0,905 ,, 


Total ... 19;i42 „ 
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Appf,xdix E 
LAOIGHIS COUNTY 

PiirticiilaK fiiniisl'icd tn .-^eieet C!ominiti;ee of Enquiry into Agricultural Distress in Eagland 


AN ACCOUNT, shc/A Tag tlio Tar a;, Qua^’TSty o? Gkai?* soid la each oi the several Market I ovms m the Q items County, from tht 
Is: jp iranr iSJh ro the ‘Jlst Dcepi..ber, i:<o5. 


I‘ear5 

1 Dr.HCiJiPTioN 

JIaekf.t 1 of 

* 'Fowxs " ! Grain" 

1 

1 

Years 

BIarket 

Towns 

DiiScmPTiow 

of 

Grain 


i 

i Wliout , 

OaU i 

Unrley 



Wheal Oats BaJev 

lfs21i 

i Bm. . 

aiurrborcAisli ? ID.OOO! 

Btls. 1 

2,ooo: 

iJr/.v. 

1831 

JJaryboroitgli - , 

Br/&\ BHs. nrh. 
22.000 2,0-10 — 


Moiiniruth - i T,92u! 

0,94Si 

1,700: 

if 

Mouutmili 

KS,347 8,148 1,500 


RutliiioNvoy - 12,30T 

s 

— 


Rathdowny - 

17, im 


Abbcvleix - } tiOO, 

35o; 

. — 

” ! 

Abbeyieix 

340 — 


C'arlaty Gralgue • 1,903; 

0,085, 

0,749 

1 

Carlow Graitiue 

5,ai0 10,92?! ’7', 484 


Sinidbally - 1 450; 

350! 

40 


Straubiilly 

450 3.5(^ 40 

•t 

Porta rliisgtoR - : 140' 

5G0: 

100 

ff 

Portaiiiiigion - 

152 501 lliG 


Mouni.mciiek ~ i 3,000, 

2,500| 

5,000 

9^ 1 

^ioiiutmeiiekf - 

T,0«i s,(K)o 1 um 

1821 

j «» i 

Man'borou.k'b - 1 19,500' 

1,809! 



1832 i 

5Iaryhoroiigh - 

22,000 2,000 -- 


aiouctmiir - ) 9,590* 

7.0981 

1.750 

! 

Blountrulli 

13,1139 7,vS48 1,500 


KuilidotviiA - 1 i3,83S,' 

— 

— 

J J ’ 

RailKlowiiy - 

21,736 091 2,871 


ALIj'OvIlIx “• j 000, 

35i>. 

— 


Abbevleix - 

080 350 — 


Carlo u Gralgue | 0,80iS| 

7jl38; 

8.470 


Caiiotv Graigue 

11,1510 13,274 6,6S5 


Slradfcalh’ - j 450j 

350j 

40 


Stradbully - 

450 350 40 


Fortadnicton - : 140 

500i 

100 


PortarlingtoE - 

152 501 100 


IJounhmelick - ! <1,000 

' 

2,009' 

7,500 


Mouatmelick - 

9,000 11,000 18,000 

1«2S 

1 

jlar\ iiorauiih - | 18,000; 

1,900^ 



1833 

5Iaryboroiigli - 

TS,400 2,070 ■ - 

13,511 7,923 1,500 


rvlouniralli - < 5.103? 

4,098i 

1,500 

i 

illoiintraMi 


EuiMowii^" - 1 14.1 4<3. 

— 

— 

” 1 

Rutlidowoy 

25,828 1,027 1,048 


Abbcvleix - ! 550| 

300! 

— 

s> 

Abbeyieix - j 

650 400 - 


Carlc^w Graigue | 9,4T4' 

8,263! 

7,099 


Carlow Graigiu* 

12,750 12340 500 


StiudbAlly - 4,500'; 

3.500j 

400 

1 

Stradbully - 

450 350 40 


PortarHoglou - 150; 

5051 

IOC 

„ i 

Portarlinglon - 

156 520 107 


Mouniiiseliek - 4.D00; 

2,800; 

8,UOO 

) 

» i 

Moantm(‘li(‘k - 

: 11,000 19,000 30,000 

1829 

j liuryhoTOUgli - T21,000| 

2,080' 



1831 ' 

SiHryboTougIt 

21,000 2,080 — 


1 Jloiiulrutli - • G,2S9‘ 

5,973’. 

1,550 

„ i 

IMountratli ~ ; 

14,127 7,098 1,712 


! EuilidowDy - j 14,7021 

■ — 1 

— 

. 1 

liafcbdowuy - 

25,298 2,083 270 


1 Abbey lei X - : 500: 

309' 

— 

1 

Ab 'oeyleix ~ 

1,100 820 — 

•> 

1 Ciirlotv Graigiie j 0,035; 

11,549 

3,135 

,, 

' Carlow Gralgiic 

13,760 13,038 1,750 


j Stradibally ~ i 450’ 

350! 

40 


' Siradbally 

450 350 10 

156 520 107 

if 

1 Purlarllogioii - *' 150j 

505; 

lor 

n i 

1 rorturliaglon - 


51oimiiiielick - ^ 4,500| 

3,50o. 

11,000 

fi 1 

I t^iountraellek ~ 

18,000 21,000 2,5,000 

1830 

1 

iliiryboruiigii - 22,000; 

2,00o| 

— 

1835 

5lur)>'boroagli 

22,000 2,030' — 


Mountmtii ■“ 9.90T; 

5,898' 

2,450 


rdoiuUi'uth - 

16,172 7,113 1,700 


Batlidowiiy - 14,228] 

1 

— 

,, 

Rutbdowny 

26,135 2,040 547 

'S5 

Abbeyieix - nOOl 

350l 

— 


: Abbeyieix - 

1,100 820 — 


Carlow Grafgiie i 5,970! ll.OGOi 

4,412 

»5 

C’itrlow" Graigue 

13,300 15,422 6,100 
450 350 40 

11 

1 St.rridbally - j 450! 

350j 

40 


Stradbully " - 

SJf 

Portolinglon - I 150| 

505! 

KHi 


Portarlingtou - 

156 520 lOT 


Jiouiifciuelick* ■” i SMOOf 

1 1 

4,000j 12,000 


^ IlSountmeMek - 

20,000 30,000 36,000 


*Pl5til1ery coimacnceti. jCanal opened. 


TMs Return w a^ade Irom those f«msh<?d hy the CIsief Constables of the Count)’', who prepared theirs from the best 
sources or iiilormalioa they cotild obtain an the subject 

Maryhowugh, ' P. fVmv, Sub-InsijectoA 

31 l^larcli, 1330. » 

NoTEi-— The’ Icx^tioa o! the foregoing Mnarket Towns may here be indicated with particular reference to surrounding 
^distneus. 

iCotjitiw Offslf apd Kildare torm respectively the northern and eastern boundaries, of Laoighis with the to'wns of 
,;¥buatiBellick and Poriarllugton, ad'|acent to thp 1x>tmdary hae of the former. The Kildare town of Monasta-evan lifci 
fast i;^',Portaiii!ngl»». The Wns ol Maryboro^, Stradbally and Mountmth foroi, as it were, a taaaglh midway in ttiC 
«jiiroTOwdiby the Lw»bk baroraw of Tinnahinch and Pcatnahinch on the north, Maryboro* and Upperwt:^ 
^ ;««i4''Cla»0aall^li add Cufiepagh m' the south,'and the baronies of StradMly and Balyadams oa the east. Carlow 
at the witraae Sonth-east pi X^tcagMs iinihechately adjacent to Carlow County, Tipweimy had 
the westm and soiitheam boundaries of the barony of Clandonagh m which the 
‘ sw^p. df feathclDwiidy Is iocatedL AbbeyleiK, south of the onuoty, k within the batopy of Giillcn^lu-~*E,C.S. 
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A PPKJM ) >1 X B - ~'(eoi itiiiiied ) 

LAOIGHIS COUNTY. 

Return of the Avcrtige Prices of “Wheat, Barley and Oats, per Imperiai 
Quarter, during the three iiionilis iVora August to December, Inclusive, in the 
years 1833, 1884 and 1885, in the priifcijmi market towns in the Qiiecn^s 
County. 


Years 

B'larkel Towns 

Wheat per 
liiiperial Quarter 

Ika’liey per 
Imperiai Quarter 

Ouls per 

Iinpeml (Quarter 



£ s. 

d. 

£ s. 

d. 

£ s. 

il. 

1833 

Maryborough . 

2 }1 

0 



1 3 



Mcniiitrafch 

2 

0 

1 4 

0 

i 2 

0 


Kathdowny 

2 4 

0 

i 2 

0 

0 IT 

0 


Abbeyleix 

2 3 

0 

I 2 

n 

0 IS 

0 


Carlow Gralguc 

2 8 

0 

1 4. 

0 

0 10 

(1 


; Si rad bally 

2 0 

{} 

1 4 

0 

0 10 

0 


i Portarlington . 

2 4 

0 • 

1 10 

0 

1 4. 

{} 


Momitnielick . 

2 7 

0 

1 5 

6 

0 '17 

3 

1834 

Maryborough . 

2 1 

0 

— 


1 2 

0 


Moiiutralh 

2 6 

0 

1 1 

0 

1 I 0 

0 


Raihdowny 

2 4 

0 

1 1 

0 

I 0 17 

0 


Abbeyleix 

" '2 4 

i} 

1 2 

0 

0 17 

6 


Carlow' (4niigue 

2 6 

0 

1 4 

6 

11 0 

0 


Stradbally 

2 0 

0 

1 4 

0 

J 0 

i) 


Poriarllnglon . i 

2 0 

0 

1 8 

0 

1 3 

0 


Mountmeliek . ' 

8 10 

a 

1 2 

3 

0 16 

4 

1835 

Maryborough , 

i 17 

6 



1 3 

6 


Mount rath 

1 18 

2 

1 1 

0 

i) 17 

0 


Pi.{,ithdowny 

i 16 

0 

1 1 

0 

0 17 

il 


Ablaylelx 

1 15 

0 

1 0 

0 

0 18 

0 


Carlow Graigue 

2 2 

0 

1 4 

0 

1 0 

0 


Stnidbally "" . 

2 4 

0 

1 7 

0 

0 18 

0 


PortarliBgton . 

1 18 

0 

1 7 

0 

1 4 

0 


Mouutineliek , 

1 15 

4 

1 3 

6 

0 15 

9 


Prepared as correetly as possible. 

Maryborough, W* ^4. IFrai/j, S.l. 

4 April 1836. 


N'o’J’e.— T he foregoing account of average prices was also finished to the t'om- 

rottlee, and published with its Third Eeport, Expressed in tenns of pricci per l>ari '11 7 f;. Sd. 
was ttie highest price ofoiaiiied for wheat, in 1838, at Maryborough ; t!te \ rice paid 

for barley was 16s. at Portarliiigton, in the same year, and tlrat for oats, in the .sauie town 
bolli in 1888 and 1835, wus 15s, 

The lowrest price paid for wheat was 16s. per barrel at Abbeylclx in 1 835 ; for barley 
I Os, 8d. in the same town and year, and for oats at Mounfcmciliek I Ok. in 1835. 

The foregoing prices ailculated on the basis of the English quarter of wiiieat containing 
516 lb., that of barley 420 lb. and that of oats ,668 !b.— R.C.S. 
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FIELD EXPERIMENTS, 1944. . 

Experiments conducted by County Agricultural Instructors in, 1944 
included wheat and potato trials with the same varieties as were compared 
in the 1948 season. The results of the trials in the latter season were 
published in YoL XLI. No. 2. 


Wheat Variety Trials. 

The varieties included in the wheat trials were Queen Wilhelmina^ Pajbjerg 
and Yeoman II x Iron Master* 


Trials ivere conducted at thirty centres in twenty-six counties. Particulars 
of soil, dates of sowing and reaping, yields and incidence of disease for the 
three varieties at twenty-five centres are contained in Table 1. At three 
centres the crops failed due to (a) leather jacket grub, (i) birds, (c) adverse 
soil and weather conditions. At the Co. Carlow centre weather conditions 
at harvesting were so unfavourable that although satisfactory crops had been 
reaped it was impossible to get the grain dried for threshing till it was badly 
damaged and weighings were not taken. In County Louth rooks and wood- 
pidgeons caused considerable damage to the plot of Queen Wilhelmina which 
resulted in the poor yield of grain recorded. At the Laoighis centre Yeoman II 
X Iron Master brairded very thinly and as no apparent improvement was 
noticed in spring the plot was over-sown with Atle which yielded at the rate 
of 13 ewts. 2 qrs. per statute acre. 


At the great majority of the centres Queen Wilhelmina produced a longer 
and a slightly weaker straw than either of the other varieties and lodged badly 
at one centre and slightly at two others. None of the other varieties lodged 
,at any centre. 


The quality of the grain was generally good except in Co. Monaghan where 
all the varieties were attacked by ^‘ear blighPf the grain produced being of 
poor quality and badly filled* 

As in previous trials the Pajbjerg selection gave the heaviest average 
yield of grain, 24| cwts. per acre, ie,, If ewt, more 'than Yeoman II x Iron 
^ster and 2| cwt. ' more than Queen Wilhelmina per statute acre. 
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POTATO VARIETY TRIALS 

Trials to compare the yielding and blight-resisting qualities of the recently 
introduced variety, Boon £ire, with those of Kerr’s Pink were carried out 
at seventy- three centres in all counties* Particulars of yield of ware, smail, and 
diseased grades for both varieties together with notes as to incidence of disease 
are contained in Table 2* As indicated therein Kerr’s Pink gave an average 
yield of SO ewt* of ware grade per acre more than Boon Eire though the 
average of the total yield was only B cwt. per acre more for Kerr’s Pink than 
for Boon fiire* The reports indicated that at most centres the tubers of Boon 
fiire grew very large, were frequently near the surface of the soil or partly 
uncovered with the result that a considerable proportion of them were blighted 
thus giving an undue weight of blighted tubers in this variety. Except at three 
or four centres Boon fiire was stated to be very susceptible, or less resistant 
to blight tiiaii Kerr *^8 Pink, At a few centres it w^as considered that while the 
foliage of Boon fiire showed equal or even better resistance to blight than that 
of Kerris Pink the tubers of Boon fiire were iiiucli less resistant. At eleven 
centres from which reports on table quality w^ere received Boon fiire was 
considered to be of inferior quality* 


i 
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ADVERTISEMENT 


BR, SHEEHY said : Meat Meal is a concentmied food of high 
protein and mineral content^ and is an excellent 
home-produced substitute for the oil cakes io 
which, on account of Us richness in dime, it is 
superior. 

The addition of one pound of meat meal io 
half a stone of oats provides a mixture which is 
excellent both for milk prodMciion and for the 
rapid development of young store cMtleT 
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